wo 2004/111235 



PCT/JP2004/008786 



=f (Montipora sp. )^ ^ K U v' (Acropora sp. ) RXJ^^^^y=i iLobophytum 
J|?W y^^'f^^iS^ (Actinia equina) ^^(O^^W^-^MW^KSlO^^ (D%m\Z. 

^ =y^(D=^-^7:^UT ' (Aequorea victoria) t^l^jfe-f^ft^,^^^ 

(GFP) ^mm^^^^x^<<Dm^^^^-t^o mm. ^^^'-^^^^^ 

^fl^^fe*5 it^^-g-SS^J (semi-rational) ^^^^^^&};l£^V^-C.-fe^^jk ^ 

*'fcJ;<>^>^$^^SGFP^m#:<^—^^ U-C^-fem^HSW (YFP) 
lf^tt?)o YFPJ^i. ^=7'^ (Aequorea) G F Pig^^^(7)4'-e'b*S?^*(75^3fe 
^^-To ;'cgp^<75YF P(Z) £ *Dj:tJ^a>{4. ^n^^fi 60,000~100,OOOrW $5 j; 
■0«0.6~0.8 -efe«9 (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544). 

mwct <6 o o T Y F p ©^*i-6<3»^ \tm^ \z.m boo & s » 

4fc. GFP^M^^OfdlcO^iJi! UT. i/T^-m^MSK (CFP) fAh^ . E 
CFP (enhanced cyan fluorescent protein) ;5S^^;}^XV ^ -So ^i'c:. -^V^l^,: 



wo 2004/111235 PCT/JP2004/008786 

;$:^PJ{*. rn^^^-^i/rf (Montipora sp. ) . ^ K ^ ^ (Acropora sp. ) . ^tJ^ 
RW^^y=^ {Lobophytum crassum) t^S^fS. ifm^^^^^&W^^^^i" 

^ f> fi, ij^ ^ jj^' i/^ y ^" ^ (Actinia equina) S JtSi" ^ . 

t Ufco 

sp.). 5: Ky-ri/ (Acropora sp.) {Lobophytuw crassum) 

#b^fc=^^^i^^^^ (Montipora sp.). $ F P ^ (Acropora sp. ) . K-tJ^^^^ 5: 
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wo 2004/111235 PCT/JP2004/008786 

3 {Lobophytum crassum) *5feOm7tMe«<^^^#ttJ5.t^> H^gtt^^ 

mMfii^'7'<-^ — ^Wt%\-V. ^^^^-r^^^^-y^ y^^^^^i^ (Actinia 
equina) (D c D NA^-Y y — :^'^^-htfi:7°^^ — ^^V^-C0f^Jfefe^Me® 

^ibl-t, #btbfc!>^ 2j?W y=^>'^^iJ^ (Actinia equina) S5fe<Dfe^^e® 

fip-b. :^mmz.j:M. siT(D (1) ~ (3 5) i^fimfDmmii^^m^ti^o 

( 1 ) =I^:/1^^^=f (Montipora sp. ) *5fe(DTIB<Dm4^Wi-S^^^e®o 
( 1 ) Bl^mi^^Mt^ 5 0 7 n ml?fe 5 ; 

(2) ^ytm±^Mt^5 1 7 nm-Cfe^ ; 

(3) 5 0 7 nmtCjSttS^y^?2^7t##::&^ 1 0 4 0 5 O-CfeS ; 

(4) *^W;^SO. 2 9--(:?fc§ ; 

(5) «J|X#ttO p H^g14;&S p K a =1^ 5 . 5"^^^: 

( 2 ) ^ K y (Acropora sp. ) ft 5|50 T1B<Z) ^^"T ^ ^3^^ Wo 

(1) JSj^I1^?S:S:;55 5 0 5 nm-efe^ ; • 

(2) 5 1 6 nm-efe5 ; 

(3) 5 0 5 ninlc::)3tt-5^/^M#^:&^5 3 6 0 0-^^^ ; 

(4) AlhWii^O. 6 7-tffcS ; 

( 5 ) «JK#14(?5 p H^Sti:&5 P K a 6 . 4T-foS : 

( 3 ) 5 K y i/ (Acropora sp. ) m^(DTm<DW^^^ir ^^^M^Wo 
( 1 ) 4 7 2 nm-efe^ ; 

(2) 4 9 6 nm-efcS ; 

(3) 4 7 2 nmle:*5{t5^/VM#^:i5 2 7 2 5 O-CfcS ; 

(4) fi^iDl^;5S0. 9 0-efeS; 

( 5 ) P nm^'m^ P K a =^tJ 6 . 6 -efo S : 
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wo 2004/111235 PCT/JP2004/008786 

(4) ^^yf-:y=£ (Montipora sp.) mm(DTm<Di!^^^^-r^'^%m^«o 

(1) SbjS«i:'c^feS:i5 5 5 7 nm-efe^ ; 

(2) mytUi^^^i!)^ 5 7 4nm-efc5 ; 

(3) 5 5 7 nni\^iol,1r^^/\^v^yt^Mi)^4. 17 5 OX'h^ ; 

(5) «Jl5!:i^14<^pH^g:ttdSpKa <^4. 01?&^: 

(5) ^ y^>"^^^ (Actinia equina) S5j5<DTIB«^#'i!i^<^i" 

( 1 ) ®l|3i®:^^SS^^^ 5 9 2 n mlrfc 5 ; 

(2) 5 9 2 nmKiSi.1r:b^^^m%mm^S 7 0 0 Q-efeS ; 

( 3 ) ytm^^<^ P H^StS^^ p H 5 ~ 1 O T'^^-efe 5 : 

(6) !J^5^/=i (lobophytum crassum) ^ 5te(DTfB<^#14^^i~^^^^ 

( 1 ) mnM-Xl^^i^ 4 8 2 n m-efeS ; 

(2) '^%mrk.^^-i>^ ^ 9 8 nmX'fc^ ; 

(3) 4 8 2 nml;i*5ltS^>'l^M^^3^^7 1 0 0 01?^^ ; 

(4) S^HJl^^^O. 4 1-efce; . . . - 

(5) a7t®::>^copH^^ft:^>5pH=4~l O-C^^r^fe^ : 

(7) yrf(Dim'\^-h^(OT ^ jwwM^^'t^^%'^^^^ 

( a ) ia^j## 1 \z.wM.<DT ^ y mum 

( b ) ia^j#-i- 1 k^Wl(ot 5 / ^iB^jici*5VNT 1 ^mm(DT % j ^cd^^. 

( a ) ia^iJ## 3 {;iia«(^ T 5 y ; X . . 

(b) ga^ij#-i-3 tcfa^(DT ^ y miBi?iJi-*3VNT i ^^^^(or %.j'^(dx^. 

(9) j^T(^{prttd^t^T5:y^aB^Jtr^-r5^7fe^eWo 
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wo 2004/111235 PCT/JP2004/008786 

( a ) iB^iJ#-^ 5 Xf4 7 {C|B^(DT $ / ^IB^IJ ; Xfi^ 

( b ) ia^ij*-^ 5 xfi 7 tciBic<DT 5 y mia^J^^:*3V^T i ^^(dt ^ y 

mm : 

(10) iiiTo{5rtL;&^<DT5: y^iB^ij^W-r-5^^seWo 

( a ) i3^iJ»^ 9 \^^m(OT ^ y ^SB^^iJ ; XH. 

(b) iB>?iJ»-^9{;i|ES«OT:5 y^Ba^lJ{r*5V^T ld^^M<^T5 y^(^:5^3^, 

(11) J^Tc9|prtL^^(DT $ y ^iB^iJ^^i-^^^MSKo 

( a ) iH^j#^ 1 1 },z.mm(DT $ y miH^ij 

(b )iaa?'j»-^ 1 1 icmM(DT ^ y mmmi^is\,^x i ;6>f>M(^T ^ y m<D^^, 

m : 

(12) OTcD{prtb;5^<DT$ yg^ia^ij^^-r^^^t^eWo 

( a ) iB^ij#-f - 1 3 {c:iES(^T ^ y mia^ij ; xn. 

(b) iH^j#-^i 3iz.mMiDT^ ymmmKis\,^xi7!)^hWi:m(DT^ /m(DiRi^^ 

(1 3) 11*^1 ;6^bl 2<^fprtL;e»^{Cfa«<^MeK^='- Ki-^DNAo 

(14) &.T(Di^fl7^)^(DDNA.^ 

( a ) iB^iJ#-^ 1 lZ.mm.(DT ^ y MSB^J^ =«- K-r ^ DN A ; Xfi. 

( b ) iB^J## 1 tc:Ss«(DT ^ y ^sa^iJ{c*5VNT l ;ei='P>M<^>T 5 y mojJ^c^, 

A : 

(15) &.r(Dinh^^^(Dm.^mm^mir^uNA. 

( a ) Ba^J»# 2 tC|Em®*^S@a^J ; Xfi. 
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wo 2004/111235 



PCT/JP2004/008786 



(16) &.T<Dm^^l7!}^(D'DNAo 

(b) @a^j#-^ 3 lUlBmo^T 5 /^ia^lJi-*5V^-C 1 i)^ibmm(DT ^ /m<DX^. 
A : 

(17) EJt.T<D{RrtT.d^®:^SiH^'J^^-t"'5DNAo 
( a ) SE>?11#^ 4 l^|E^O:^SiB^J ; Xtt. 

(18) iJJLT<??{prtt^^<^DNAo 

(a) lB^J#-^5X«:7lc|a^OT5 /mia^y^l:=i— Ki-^DNA ; Xf±. 

( b ) mmm-^ 5 7 \z.mm<oT ^ / mmmi^^^^-^ i ^>hmm(DT ^ywtco 

:5DNA : 

(19) ^-r(Dmfh*^(om.^mm^^^^'Di^^o 

(b) iB^iJ#-i-6Xt^ 8{^l2««^^*ia^'Jt-*5V^-t l;5^bM<^:^*<^^^v- S - 
(2 0) i6XT(^fRli^^^'^DNA„ 

( a ) iH^ij#-^ 9 \z.wM.(Dr 5 y =« - F-r^ d n a . 

(b) ia^iJ«-^9 IdlE^OT 5 y miB^lJ^-:33V^t: 1 1}^hWLm(or $ /mojX::^. 

a : 

(2 1) WT(o^f^i)^<^m.&mn-^^ir^'D^J^o 

( a ) @a^iJ#-^ 1 0 \z.wiM.(Dm.^^M ; 

(b) ga>?iJ#-i-i 0^c|B«(D:^Kia^|J^^:*5V^Tl;^»^bW^^£<^^:^^ ffl^ 



wo 2004/11 1 235 PCT/JP2004/008786 

(2 2) SXT<Dimi-d^(DJDl^A. 

(a) 1 i^wM(DT ^ ymE.m^=^^ k-Todna 

— K-t-2>DNA : 

(23) }^T<DMfi7:)^(Dm.mmy^i^mir^ d n a„ 
( a ) iB^ij#^ 1 2 iz.tE.m<Dm.mmn ; 

mBn : 

(2 4) iiiLTO^tt/&^<^DNAo 

( a ) gBa?iJ#^ 1 3 JcfStt© T ^ y ^IB^iJ ?r =1 — Kf S DNA;X\t. 

(b ) SS^iJ#^ 1 3 lc:fS«cOT $ 7 ^iB?lJ^^:*5V^X 1 i^^P^Mt^T 5 7 ^(D^^. 

A : 

(2 5) &LT(Dmti:d>(Dmmmn^^T^DNAo 
■ (a) Sa^iJS^l 4f^|E«CDmSiH^iJ ; 
(b) iE^iJ#-^l 4(c:tS«<D:^M^|J^-*5V^n:*^^M<75mS(Dj5^^. 

(2 6) (13) (2 5) 0|srtb;5^iC|Ett(DDNA^Wi-5m^mx.-< 

(2 7) (13) -^^h (2 5) 0{RrtL^^tC|SS(DDNAXtt (2 6) i^lfB^ 

(2 8) (1) d^b (4), (6), (7) (10) Xfi (12) (^{STih.:?*^ 
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(3 0) fifi-cDseKds^mt^/h^'i-l-^Me^jfemSK-efe^. (2 8)X}i(2 

9) i^mm<Dm^^ytm^mo 
(3 1) <5) xti (11) Kmm<D'^mm&Mtm(Dm&ntf)^h^^m 

(3 2) (2 8) t>h (3 0) (Di^tb-A^zLm^fDm-^^ytm^w^BmiiH'c 
(3 3) (5) x« (11) i^mm(D'&mm&n^T^-^-^^-m^^t\. 

(3 4) (1) (4). (6). (7) Tb^ib (10) Xf^i (12) (DipTttji^ 

{C|S«fe©^3teMe^^ (1 4) Tb^h (2 1), (2 4) (2 5) (D^M^ZimM 

(DDNA. (2 6) tfsm<?5m^^x.-<^^?^-. (2 7) izmm(Dmwm^i^. X 
{± (2 8) (3 0) (Di^fh-A^z.umfom-^'^ytmi^w^^t^. -^^mm^-y 

ho 

(3 5) (5) x» (1 1) i^w.m(0'^mm&n. (2 2) xt^t (2 3) idia 

tt(7)DNA. (2 6) l;il5«<Dm^i^:t-<i^iJ'~. (2 7) Kmm(OmWUMi^i 
JH± (3 1) (Ctettom-a-MfiS^^tf, Sl7fe^M=^:yho 

mi fix ,T^fS|^<D=t^>'f->'=*' (Montipora sp. ) ^^(D'^^m&W (COG) (D 
m^x^-^i^ h/v:S.t>*ISj®;^^^ h/l- (HIA). (COG) (^@^I|K;^-<i5^ b 

/V (HiB). :S.t>*^3feM&K (COG) (DpH^Stt (mC) ^:^i-„ EIC ^3:*5V^-CM 

m2n^ :^|5:^^<D=l^:/1^:/=^ (Montipora sp. ) ^^(D'^yt^&W (COG) © 
pH5 t?(Dm)fe:^-<i5' h/l^RX^B&^^i!^ h/l' (HA) ^TJ« pH5 -eoM^^.^^ h 
/V (SB) ^^-To 
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wo 2004/111235 PCT/JP2004/008786 

mSit. ^l§igO$ Ky-f^X (Acropora sp. ) ^JfeO^^feSfiS (MIG) <D^^ 
Y;\>'mimn:^^'!' (El A), ^^tMSM (MIG) (^TO^^^^jS^ h/v (1^ 
B), m}^1k%m&W (MIG) (DpH^^ti (0C) ^:^-ro ®Cl;i:fcVNT. ^tlftfi 

Ill4fi. ■^^m(D^ Ky-fv- (Acropora sp. ) ft5l5<D^3tM&W (MICy) (D^ 

Y/v mA). ^^^e® (Micy) (om.u:^^^ vjv 

(HIB). m^'^^WBm. (MICy) (^pH^Stt (laC) ^^-To IIIC^C*3V^-C. 

Histt. ^^-^mcD^zHMUm. (MiCy2) ©pH^Stt (UlA) ^T>*i!jM • 

Bl6{i. :^^m(D=i^l^-^l^^ (Montipora sp.) (COR) <7) 

^7t;^-<i5' h/vj5LTjfMi^;^^i5^ b/i' (UlA). (COR) (Dm.m.:!^^-^ v 

;v (IHB). :5.t>'^7feMeW (COR) (OpH^^tt (mO^^-To lilc^c:^oV^-c. 

07fi, :$:^§g<D[>p« 7j?W y=¥V^-^:i' (Actinia equina) i5feO-fe*Mfi 
K (Ume) .<7>S!^It5l^-<:i7 h/l^ (pH7. 9) ^mUl^fcM^ (HI A). RX^^m 
mBM (Ume) (Dm.Um±(Ovii^^^ (MB) t:^i~o lilA^C*5V^-C. ^tt 

^8». ^ Uobophytum crassum) ^^(D-§k%WB'M. (KnG) 

cD^^te^'^^ h/V^D^lsljS^-^i!' b/W (EIA) ^-O^m^t^e® (KnG) ©pH^^ 
14 (1116)^^-^0 

(1) ,-»^pjtD^jfeMag^tj^-fe^Mag 

:^^PJcoM— (^^TfeMeKf*. rI^>'-i^>'=f (Montipora sp. ) S5fe<D 'fe, OT'fe 



9 



wo 2004/111235 PCT/JP2004/008786 

( 1 ) mf^Ui^^^i)^ 5 0 7 nm-e*>S ; 

( 2 ) ^^m±^^-d^ 5 1 7 n mT'fo S ; 

(3) 5 0 7 nmlZioi-f^'=ejUV^^mWc-A^ 1 0 4 0 5 Q-CfeS ; 

(4) S^iR*:i^0. 2 ; 

( 5 ) 3te^lDliRFtt<7> p H^S:'14:S^ P K a =*^J 5 . 5-e*>-5 : 

=I^>-1^V=^' (Montipora sp. ) m^Wsmf^11^AM:^Mc^^^=^^^^ ^^"^^^ 

7nin-efe»3. 5 1 7 nm-CfeSo iiTc. 5 0 7 nm{C:j3lt?)^ 

/V'^5t'^^f^ 104050 -efc 19. ft^^a^fi 0 . 2 9 -cfc^o ^;v®^^#fc{± 

(a ) ia^j#-s- 1 iz.mm<oT ^ J ^iH^'j ; x«s 

(b) ia^ij#-^ii^is«(DT5 ym@a^iJi-43v>-ci^^bfc^oT$y^<^^^. 

: 

5 F y -r (Acropora sp. ) *5fe(^t><D-efe . 

(1) Mi^^±«:i^5 0 5 nm-T?fe5 ; 

(2) ^Tfefe^'^C^Kft^JS 5 1 6 nm-efe5 ; 

(3) 5 0 5 nmtc:*5lt'5^/^M'^#:3i^5 3 6 0 Q-CfeS ; 

(4) *^JlK^^So. 6 7-efeS; 

( 5 ) %mM\'^^ P Hi^^t^;&S p K a =m 6 . 4 "^feS : 
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wo 2004/1 1 1235 PCT/JP2004/008786 
? Ky-r-> (Acropora sp. ) flJJiSWJ#>P!^^l^A^:^i^>'^'ffi^'f i^i^^-^^' 

5nmXh'0. ^^^^fci^A^J^S 1 6 nm-^-fe^So */c. 5 0 5 n ml;i*5(t 

/^mytUm-i 5 3 e o o -e*? 9 . i^Wf^i o . 6 7 -efe-5„ ^/^K^^fi^ 

( b ) ia^j#-^ 3 izLm^(OT 5: / ^ga^jt3:*3v^T 1 hmm(DT ^ /m(DX^. 

*l§B>g<D|gH(^#3tMeK}^x 5: K y ^ i/ (Acropora sp. ) ^^<Dh<DX^ «5 . 

(1) 4 7 2nm-C'feS ; 

(2) ^ 9 6 ; 

(3) 4 7 2 nm{^:*3it2)^/Vfi^7fe#^^5 2 7 2 5 Q-Cfe^ ; 

(4) S^JlX^^aso. 9 0T-fc5; 

(5) ^®JlJl#14<DpH^gt4dSpKa=|^6. 6X^^ : 

/^^yt^m-i 2 7 2 5 0 xh y) > s^Jtx^f^i o . 90 xh^o ^/^pi^^^^fim 
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wo 2004/111235 



PCT/JP2004/008786 



(b) ia^ij#-f-5X{*7{ciE^©T5 y^Ba^'J^-*5v^Tl^^^3ic^<^T5:ym(^ 

( 1 ) ib©1§:^^S:S::SS 5 5 7 nm-efeS ; 

( 2 ) m^tS^^Md^^ 5 7 4 n m^^fe ; [ 

(3) 5 5 7 nmtc:j3tt-5^/l'S^^^iC35^4 1 7 5 OX-fe^ ; j 

(4) fi^^-iUt^^So. 4 1t?fe6; 

(5) ^®J|X#tt<^pHiiSte;65pKa<^4. 0-e$>5: 

7 nm-eS?'9 . ^^tS^'C^^^S 7 4 nm-efe5o 5 5 7 nnit;i*5{t2)^ 

/VPi^3t#.^«4 1 7 5 0-efe<9. m^^mtO. 4 l-efe^o ^7l-Pi^?fe#^^f*^ 

i 

( a ) iB^iJ#-^ 9 K.mM.(or 3: y ^iB^iJ ; x\t. \ 

( b ) mm^ 9 i:ii5«coT 5 J mmm\^^^^x i hmM(oT % j m(ox^. j 

7|s:^P^(D-fe^MeW{t. !:7;^/J?W y=¥^^^i^ (Actinia equina) S5fe<^'b 

( 1 ) ^Mm-X^^t^ 5 9 2 n m-efeS ; 

( 2 ) 5 9 2 n ml;i*5{t ^►^/I'P^^^dS 8 7 0 0 0 T'fcS ; 

12 

i 

j 



wo 2004/111235 PCT/JP2004/008786 

( 3 ) 3fePi^iiX#'l4<D p H^gt^dS p H 5 ~ 1 0 -e^^T'fc S : 

JJ?W y^:/^^r^ (Actinia equina) fi, $!lJlSit)#>P! (Cnidaria) O^JJiS 
Sbi^MP^f^^Af? (Anthozoa) (Hexacorallia) £D 

^rf]*i (Actiniaria)(0!>^ ^v'^ (Actiniidae) (CMi'S-f' V 

=¥i/5^^:J^(Dl®t?fcSo y^^'^-r^ (Actinia equina) fi^ 0:^ 

;^^*5, ;;^^'fiJJjlT(7:>^Jfe^!l"efi. y a?V5^-t (Actinia equina) 

f^^^ (Actinia equina) ii-^^^O-f y d^e>*^5g(7)^*®eK^lrffiJ# 

-T?fe!9. -^^^c. 5 9 2 nm(c4oft^^/^S^7fe#i5:(i8 7 0 0 

:*:^BJ(0-fe*MeWf*. (1) F R E T(7)T^-fe:7'i5'~^^ (ai;r^7^:3f^^. 

m^'^^i^y^y^j>^<Dmmz.mmvtiv. fc^v^« (3) neKt^T^ymsB^ut- 

^fc. Mi(x#i4o p H^S'i4;6s p H 5 ~ 1 o -e^^ 

-efe^r ir^^ttti-So fip-^. ^^^(D'^mm'&MXli^ p H 5 ~ 1 0 cDi£lSI 
J£f5H<^pH^^t^*5VNT|^«(D^#T'^ffli-S;ii:;dS-ct, ^#:F^-e(D 

^ffi u-c (DUm fiii> V N„ 
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wo 2004/111235 PCT/JP2004/0(»8786 

( a ) IE^Ij## 1 1 KmM<DT 5 / W^'J 

^7^^7=1 {Lobophytum crassum) ^^(D-h<0 

(1) JSlM=IM;'c^^:R::S5 4 8 2 nm-CfeS ; 

(2) 4 9 8 nm-efe^ ; 

( 3 ) 4 8 2 n m.\Z.^n:b'^?vm.%%mi^ 7 1 0 0 0 "CfeS ; 

(4) »^^i|X^j6^0. 4 1-efca; 

(5) ^3fe^S:/c<^pH^Si4d5pH=4~l 0-e^^-r-fc6 : 

ilobophytum crassum) Ji. ^JJlaI!I#JPg?e^lPA;6^C-»^>'^MP^-m 

;5 =f (D 1 So 
2nmX'fet). ^pt^S::/cM^^4 9 8 nm-efcSo 4 8 2 nml3:*5tt6-=e 

7 1 0 0 0 -efc <9 . *^iDi^fi o . 4 1 T'fcSo 
(b )ia^j#-^ 1 3 \zmm(or ^ /mlB?^J^-*5v^-c i d^f>M<^T ^ y m(o{K^^ 
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wo 20(W/1 1 1235 PCT/JP2004/008786 

^ b < 1 b 5 b< 1 b 3 mu^^M^ir^o 

bf)^-v^ ^^xco^^^^^v. ^^mm. mmm.M. m^m^. vnm^mti 

«ilx#ffi<^ p H^S!ifis p H 5 ~ 1 0 T^^^-efcs ^ t mt. UV\ 

:^mM(Dm^m.&WRx^^^Mj^M(ow^pm^-o\^^x\-±m^mm\-±^£<. \t 
#-r^^ t^s^^s-x?fc^o 2^0j^»tosa>?im<^iB^ij#^ 1 ^ 3. 5. 7, 9, 1 

3l^|B^bfeT5:/^iaa?immcBB^J#-§-2. 4. 6. 8. 10. 12 

f^■b.^t^/f5^ffiV^-C=I^^i:^>'=^~ (Montipora sp. ) . 5: K y 'f V (Acropora sp. ) , 
iJ' 7< Jj^'iz-Y y ^iy^-Y ^ (Actinia equina) :^ ^r/ ^ {Lobophy turn eras sum) 

e 6® ^ n - K-r S D N A t:Sl#-r S r i: 5„ O 

^^^e«xf*fe*® - K-r 5 D N A(D-$p(^if>i'^±iB ufc p c R 

J; ^fc^-a-leifi. bfcD N Aliff>T-^iiR#ic3t^E^I§.^m;tS^tci J: 9 iSIS 
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wo 2004/111235 PCT/JP2004/008786 
(2) 7^|§gj(DDNA 

(a) @E^IJ##1. 3. 5, 7. 9X«1 3t^fB«OT$/^IH?'J^=^-K-rS 
DNA ; Xf^s 

(b) mmm^ls S. 5, 9X«:l Sl-^^^^T^y^SH^UtC^SV^-Cld- 
d^om^M e « ^ — K-r s D N Ac 

ttyS^ODNAd^^lf ^ttSo - 

(a) ifi^iJ»^2. 4. 6. 8. 1 OXtil 4^Jl|B«C»ig«Sa^JtrW-r6DNA ; 

(b) SB^J#^2. 4. 6. 8. 1 OXf^il 4iaB«0:^SiB^'Jl-*3V^Tl*-^ 

( a ) mn^-^ 1 1 i-iBm<oT ^ y mw.m^='- k-t s d n a ; 
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— Ki-;5DNA : 

( a ) iB^im-^ 1 2 Kmm(Dm.mm^ii xf* . 

( b ) sH^ij#-^ 1 2 \z.mm(Dm.^w.m^m^x i hwm(om.&(ox^. mms. 

#^6^^7-r-^-^fflV^:rc7Ky pi ^-if^Sm^jS (PGR) }Cj;oTMit 

M^yf.^ Molecular Cloning: A laboratory Mannual, 2"'' Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. , 1989 ^ M Current Protocols in 

Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) tCfES 

(3) 
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' }V y :s:. y ■!/ ♦ T 5: ^ ^ Jft '(5 ^ (Bacillusstearothermophilus 
maltogenic amylase gene). ^^^/l^X • y ^ a T 3: 7 — if at{5^^ 

(Bacillus licheniformis alpha-amylase gene) . /^'^jV:^ • T 3: n y 

- BAN T 3 ^—■^Jt'^-T- (Bacillus amyloliquefaciens BAN amylase gene). 
/^^f-jx^y^ • :^ • T f\^ti y :7° n T — if A-fe^ (Bacillus Subtilis 

alkaline protease gene) t> U < • 7° 3/1-;^ • n v-^'-if at^T- 

(Bacillus pumilus xylosldase gene) <0:/n^— . :^fcti7T— v^- 
PK«U<JiPL^a^-i5^. ::^:)»K<^ lac. trp^U<Jitac rD^-^:&if:dS 

T-1 (p«^n^:^-^-'<i^itfe-i^) T'ci^-i^'. -^fcf^iTx / "^-T/^^ 2 

(^^n^— T/v=i— /Vxt Kpt^-^— fe'5te^:7'a^— i?^. TP I irT'n^ 
t p i A:^P^-^j'i^^;i)SfcSo 

^fc^«Bl^§±^^:ov^-c^iTP i i?^u<f*ADH3i5^-$^>-i? 
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/w;^ 5 E 1 b mWi^^<D h (D) , m^=^ i^iMB^J (^J ;t }^ S V 4 0 ^ 1^^) 
*5j;r;?^Sf^rc>^y^>'1^BB^J(^SJx.^^TxV VA RNA ^=1— K-fSfc 

:fy—tVXi-i. m^Lit. Kn^^b-^^^ ^— (DHFR) ^fcfiv-v^i^^/ 
t:mf^^tt'^X^^o 

(4) ;»^PJ(D?fg^jfef2^ 

NAt#^i^^^mT-^tLtf^«(oiffljiaT'j;< . mm. mM. Mm:fsxumwMm 
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mmM^^(OmtVX\-±. HEK2 9 3M. HeLa». COSffll^. B 

cerevislae) ^ fc fii^ 5/:^7n-^-Y-fe:^'- i?' /W ^ U ( S accharomyces kluyveri) ^ 

fern. ^ btc|am^>-r/i-;^^Mi*«t-^^^-*^ ^eK^ISm^-^^- i::^^ 
T?#-5 ('^J;ttfv Baculovirus Expression Vectors, A Laboratory Manual ; ^TJ^ 
;i7 l^V h • 37^13 f 3— 7VX • ^ >■ • ■=£• J. • -''^'1' Bio/Technology, 
6, 47(1988)#}C|E^)„ 

(Autographa californica nuclear polyhedrosis virus) ^^ffiV^ S ^ h 1i^X^ 5o 
Si^flSi: UXfi. Spodoptera frugiperda (^^pM^SS-efc^ S f 9. S f 2 
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— ^ T/l'^ y y y ^ — • o^-r ^ • 7 y — • T ^ K • ::?7 ^^y-?^— (W. H. Freeman 
and Company) ^ =.=l — =i — ^ (New York) ^ (1992) ] ^ Trichoplusia ni (D^^MMM 

T*fe5H i F i V e (-^'^'t'^t3^;?:I.:/^t^)^:Srfflv^;5^:i:;65-t?^;5„ 

^mmmrr^K\-i.. mn(o^u'R(Dwm. »M^&^ffivNtL«j;v\ 

—::^m<DUi?:^^^\^ftim^:^>'^^^^-^hif'7Z7^—^, S-SepharoseFF(:7 
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ni3\zLtimvfz.T^jmmm:^xfnmm^2. 4. exits. ioxiti4\z. 
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^^^^X'i^^ fpNEOj (P. Southern, and P. Berg (1982) J. MOl. Appl. Genet. 
1:327 ) X 1^ pCAGGS J ( H. Niwa, K. Yamamura, and J.Miyazaki. Gene 
108, 193-200 (1991) ) , TpRc/CMYj (4ly}^^h^^ >^±M) . TpCDMB J (-T h n 

^^:y^±W:)^j^ ifi)^M-&^^i^ ^—Xi-i. TpRssosj, rpRS304j, FpRssosj, rpRS306j, 

rpRS313j , rpRS314j , rpRS315j , [pRS316] (R. S. Sikorski and P. Hieter (1989) 
Genetics 122: 19-27). rpRS423j , T pRS424 J , rpRS425j , T pRS426 J 

(T. W. Christianson, R. S. Sikorski, M. Dante, J. H. Shero, and P. Hieter (1992) 
Gene 110: 119-122) }£7^mM\^^\^^hth^o 

m&U. BalbC-3T3 ^la. NIH3T3 ^JiSs CHO (Chinese hamster ovary) ^JjS, HeLa ^ 
JiSs NRK (normal rat kidney) ^J!Ss TSaccharomyces cerevisiaej ^i£(D^-&^S^ 

-^izmm (E. coli) mmts:}£^mm-r^^t7!>^x^':s>o ^—(Dm±mm^(o 
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09) ^mmMmmm. (atto y^e;?i5^;W7?-i^r-t-^^-r-) fuE-^m^^^x 
>':srm-r5m^.;&='^> miLmmm.miimi^\^^\ iE-immm^m.m-r^ 

*^PJ<?5||— :5:tJ^I5— <^^7feSe®<^#'^> i5®3t4 9 0~5 1 O nm. 5 
1 0-5 3 o«m@^o:7f/i'iJ^-^«^-r6::i:;&s0^Uv\ :$:5IBJ(Z?^H(D 

^^^e^f^m^. JS>J^?t4 6 0~4 8 0 nm. -^5^4 8 0-5 1 0 nniM<D 

%5 5 0~5 6 5 nm. -^^5 7 0-5 8 0 ninm&<Dy ^ ^l^^ — ^^MT^ ^ 
tibm'^\^^\ :^mm<Dm^<Dm%W&n(0^'^. fa,^^4 7 0-4 9 0nm. 
^^4 9 0 — 5 1 0 nm.UM<D-7^/^^ — ^^^-^^^t^mi^ 
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JilS#t:ijtfE^ia^m;tS#Tl- J: ifi^-T^ :i ^ J: t) . B'fM<7)M-^ga®* ^J'- 
^^m<Dm'K^m^^^ir^^m(D—DtVX. fret (^^*ljft:i^;t»'V=3r 

—mm if>^^h'nx\,^^. FRETXit^ m^^. ^—(om^m&Mt vxay-y 
T^^^ytm^M (CFP) xmmhf^m—(D^^i't. m=-(^'^^^&Mtvx(D 
M^m^^&M (YFP) xmmvtc.m—(D^'f-t^^^^-^^^tiicx'Os n 

^■mytm^W (yfp) ^TiJ^-fe:/i?^-5>^^b-rf^ffi$-^. iyriy^^m^n 

(CFP) ^v-r—'^^tvx^m^^. m^(DmxFK-ET (^yt^m^^-j> 

^-^m^-t^^tjb^x^^o mh. FRFTx\t2mm(D^'?-i^^n^nmti:^ 

t> UT. ?3 (7)^3tlg'ft:Sie: J: o T:9-^f^<^+Baf^ffl ^ pna-fb-TS „ 
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:^mm(D-^mm^mi-^. m^. fret (^^^Rir^^/v:^--^^) i^*5it§ 
V). ±m2mm(ommmmm(D^^im^^m-r^:iti>^x^^^. ^^^^ ^^^^ 

:i^mmKi:M. ;*:PJ^»l^fB«Ufcm^^e«. Sfe^^^MSK. DNA. 
^#^i[i:-rs. P^^^^=3r^y ^^s»$^^So ^^B^O^^ybt*. ;eti.i^fE^ 
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(1) total RNA(Dtttfci 

mmX'0'M^m:&niAB^(Ds^m^n<>f^o (Montipora 
sp.)^^V^f^lo^tlg•bfc::3^^f->-=f^fLi*-e#i: JMm*2 TRIzol" 
(GIBCO BRL) ^ 7. 5 ml ;!)n;tT4^^v?-t--f Xb. 1500Xg 10 ^Pb^^'L^ UfCo ± 
iJ' n n 1. 5 ml ^ < 15 ^MMW Ufc^ 3 r^fsl^S UfCo 7500X g 

fc^ 10 ^PbI^S Ufco 17000 xg X- 10 Ufco ±m^^x 70%^^ y -71^ 

^ 6 ml Mk.X 17000 Xg -X? 10 ^PbIjS'^ b^TCo ±^^^Xi^m^ DEPC tK 200^ 1 
X'^M UfCoDEPC :^X^M Ufc total RNA ^S: 100 m^^^ VX 0. D. 260 t 0. D. 280 
(Dm^m^ VX RNA ^t^^SOo fCo 22 M g (7? total RNA ^#fc„ 

(2) First- strand cDNA <^>-^^ 

total RNA 4 g ^-jg^L-. First strand cDNA (D^]^^ -y h" Ready To 
Go" (Amersham Pharmacia) Icl i t) cDNA(33 jj. 1) ^-^^UfCo 

(3) Degenerated PGR 

Ufc First strand cDNA (33 ju 1) 5 t> 3 jci 1 ^ UT PGR ^^To fCo 

5' -GAAGGRTGYGTGAAYGGRGAY-3' (primer 1) (iH^!l#-i- 1 5 ) 
5' -ACVGGDCCATYDGVAAGAAARTT-3' (primer 2) (ia^J#-§- 1 6 ) 
1=4 / iyly, R=A Xfi G. Y=C X{t T. V=A, C Xtt G, D=A, G Xf* T S=C X(i G. 
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PGR RjtMM^ 

y-l^'f^'—y (first strand cDNA) 3^1 

XIO taq 5^ :7 T — ^ ^ ^ 

2. 5 nM dNTPs 4 m 1 

100 mM primerl ^i^^ 

100 mM primer2 ^V-^ 
^ V) Q 35 /i 1 

taq polymerase (5 U/ ju D ^ ^ 

94^: 1 min(PAD) 
94*0 30 sec (^tt) 

52°C 30 sec (»M--<?>^7^ -^'-«^T::^- P V:/) 
72^: 1 min 

±|E 3 ;^ 7" 5/ 35 ^ /w^ro fco 

. 72'tC 7 min 
4*^ - .. . . 

-ma© PGR i ^ i ^t^^-:^ h i: U-c. ^ 5 

l^^#X«PGR^^ofCo T;tfu^:^^Vv«^^»X% 350bp^^'9mU. 

(4) ^-f^^—=-i^^'Sixm^wM(o^'^ 

U DNA Wify ^ pT7-blue vector (Novagen) IJI 7 -^^ 'J^*- v' 3 ^ ^^M'® 
(TGI) (Cb9:/^7^-7^-t-3:/Ur^Vv-.-}.!7^ f-feW:J^i/3i<^^^TV\ 
SV^=IP=-(^:^CM<^:?) plasmid DNA^ft^U-C. A ^ ^^fc DNA ^T^-^dM 

-e-^ (?5:^S^'J itIJS b-C^(^ DNA -^SSa^'J^as^^tM^ *5fe<^ S 
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(5) 5' -RACE^ 

Degenerated PCR "C^bttfc DNA ^Jt<^ 5' #J<DigSiH^J$r^Si-^fc«?)JC 
5' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0(GIBCO BRL) 
^fflVN-C. 5' -RACE&^^fofCo mWLtl^X (1) -ePMbfc total RNA ^ 5m g 
mm UfCo 

dC-tailed cDNA HI g (DiiipilC{i 

5' -GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG^S' (primer 3) (iB^!j#-i- 1 7) 
5' -CCATCTTCAAAGAGAAAAGACCTTT-3' (primer 4) (iB^lJ#^18) 

5' -GGCCACGCGTCGACTAGTAC-3' (primer 5) (IB^'J^-^ 1 9 ) 
5' -CATGAGTTCTTGAAATAGTCAAC-3' (primer 6) (gH^lJ#^2 0) 

T n - ;^ >5^VHi^^lb -T?. It i|€ $ ixfc 350 bp (^/^ >- K tr^ 9 m b . *f M bfco 
ItM U fc DNA Wt}t- pT7-b-lue vector (Novagen) l;L "7 -{^— a >^ bfCo i^BWW 

(TGI) i;^ b7^^:^37;^-— i/3 vb-c:/^^— h-t^ii^-ys ^^^tv\ e 
VN3 n::!— O::k:J3i0<J: t) plasmid DNA ^ffiMUT. tbfc DNA ifjtc^i^SiB 

^IJ ^ DNA v— i: V) b fto 

(6) 3' -RACEfc 

Degenerated PCR X^nhthfc DNA S'f>lt<^ 3' 'fliJ^P^^f*. ( 4 ) ©itSiS3?lJ^^T? 

# hp.timn^m^^mvtz^9-(-^— .i- y ai r ^ pcr -x?#/co» 

M i L-r ( 2 ) XMM \^f^ first strand cDNA ^3^1 VfCo 

5' -ATGGCTCTTTCAAAGCGAGGTG-3' (primer 7) (iBa?'J#-i- 2 1 ) 
PCR ^f&Y^ll^ 
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h (first strand cDNA) 3jul 



XIO taq /^V^r 



5m1 



2. 5 mM dNTPs 



20 jLi M primer? 



10 M ;^ y dTprimer 



ljul 



^ y Q 



35m 1 



taq polymerase (5 U/ ii 1) 



1/i 1 



94°C 1 min(PAD) • 
94°C 30 sec (^-14) 

52^: 30 sec ^^~) 

IIX, 1 min (r/^-f-^^^TR:) 

_hlE 3 5/ 30 f-'T ^ /I'^f o fCo 

72°C 7 min 

rijxi—y^^jv'mm:^'^'^. ^m^^^t^^ looo bp ©/^^^ k^^«9 m 

-bfCo ^MUfcDNAifJt^pT7-bluevector(Novagen)j::7-l''5^— >l-fco 3^ 
(TGI) ill h^>'7^:7:^-pt-v'3^U-C://V-7js!7^ b-fe 3 >'^^T 

VN, gV^rin^— (D:^M®<t ^ Plasmid DNA^**MU-C. ^A^Hfc DNA irJt*© 
:^SaB^iJ ^ DNA ix— ^ J; Ufc„ 

SH^iJ* (7)gB^iJ#-^ 1 l-^-To CD ^ n - ^ ^ COG bfeo 

(7) 

i^UC7^ii^'ll!l}*:^y =^dT:/7-r-7-^^ffibX. (2) X'giMUrc First strand 
cDNA ^^.h b-C PCR ^fi^o 
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5' -GGGGGATCCGACCATGGCTCTTTCAAAGCGAGGTG-3' (primer 8) (ia^lJ#-^2 2) 
PGR RJtMB.^ 

y'^ZfU^Y (first strand cDNA) 3^1 
XIO pyrobest /^^yy^ 5/xl 
2.5 mM dNTPs 4Atl 
100 jj. M primers Ifil 
100/tM =f dTT'^-l'N— lul 
%]) Q 35 M 1 

pyrobest polymerase (5 V/ fil) lp.1 

MX: 1 min(PAD) 

94*^: 30 sec (^tt) 

SZ^C 30 sec (m^^(0:f 9^-^— (DT=-—V >-^) 

72°C 1 min (y'^^^—WM) 

72*0 7 min (*^(7)#S). 
4'C 

T:ffu—^^\/]^(Dm%^W3X\ iiitig^tb/cll} 1000 bptD/^^-K^^^ffib. ^ 
MUTpRSET vector (Invitrogen) (7)BamH I .EcoR I p — — iXiJ^'U-C. 

(JM109-DE3) t?^3^^-^fc„ ^m^fitiN 5)5^1;: Hi s-tagdS#< i 5 I- 
f ^ ri' b UfcOT'^^M e « Ni-Agarose gel (QIAGEN) TffiSi UfCo *tM<^ 

(8) l^3fe#tt<^^?tr 

20AiM^^^S (COG), 150 mM KCl, 50 mM HEPES pH 7.5^t^^^V^T. ^JlU 
b/W^S!l^Ufc (illlB)„ ;i<^^-<^ b/KDt°— ^ (507nm) (D^fii «9 ^ 
/V^7fe#^^t1-^UfCo 450 nm <D@^lDl:5S 0. 002 t t^^S J; 5 l-^^MS ^-hlH«OM 
«-e#iRU. 450 nm -T^ISb® bfeiHt(7)M?t;^^i^ f/l^t 550 nm O^^tCli^M) 
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m^^^ h^^^mmvfc (®i A)„ EGFP (.cLomECK) ^mm^^ 450 nm (Dmm> 

0.002 t^Ji^i^^ \:LVX^tft:^^ii^ b/v^SySb> EGFP (om^Um^ 0.6 tvx 



1 













pH ^§14 




COG 


507 nm 


517 nm 


104,050 

(507nm) 


0.29 


pKa=5.5 


227 



(9) pEm^^(Dm'^ 

ays ufc (m 1 c ) „ # pH <D^^K?^ji^®5i . 

pH 4. 5 : W^m^<-y:^T — 

pH 6. 11 : y >'m^'^-yyr— 

pH 7. 8 : HEPES :7 r — 
pH 9. 10 : ^ y ^y^r — 

pH5-et±pH 6~10 ^^-<-C?KJR<^tf— 507 nm;5>e> 493 nm ^3fe<^f* 
>-^:55 5I7 nmd>^ 508 nm ---^^l-^^S{ill-^^:7 5 ^ V^ 5 #tt=l:i^'^"C^^ 

2 : b Saie^ (MIG) (O^m 

(1) total RNAO^ai 

(Acropora sp. ) :^fflV^fc. 5 K V ^ . m^fc:i^^=f 5 

AlCl" TRIzol" (GIBCO BRL) ^ 15 ml iiqx.-Cm#U^ ISOOXg X 10 ^fBliS'i>U 
fco ±?»lCi57aa/iK/VA3ml^<^5^. 15#rBm^bfc^3^Fpm«Ufci„ 7500 
X g T' 15 5>FB^aS'i> Ufco -h^l--f y y -yv- 7. 5 ml ^ < 15 #r^^# 

Ufc^ 10 ^FflM bfco 17000 xg -e 10 ^^re^^L-'Ufco ±m^^fC 70%^ iJ' J — 
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71^^ 6 ml M^X 17000 Xg t? 10 ^J-Pelis'L^ Ufco ±?t^^T«^ DEPC tK 200 (i 
1 T^^S b^oDEPCTKt?^^? bfc total RNA ^ lOOf^lC^^fl? 0. D. 260 0. D. 280 
(Dm^M^\^X RNA?S^^^ofc„ 220ju g total RNA ^#fc„ 

( 2 ) First strand cDNA CO^}^ 
total RNA 5/ig ^i^^RBL-. First strand cDNA (D^^^ h" Ready To 
Go" (Amersham Pharmacia) iZ^^ cDNA(33 n 1) Ufc„ 

( 3 ) Degenerated PCR 

-g-^ Ufc First strand cDNA(33 nl)(Dv'h3iil t PCR ^^to fco 

5' -GAAGGRTGYGTCAAYGGRCAY-3' (primer 1) (iHa?«J#-§- 1 5) 

5' -ACVGGDCCATYDGVAAGAAARTT-3' (primer 2) (iB^IJ#-^ 1 6 ) 
R=AX}4G, Y=CX«T, V=A.CX{iG, D=A,GX{4T 
PCRSJi;:?^^^ 

•7^V:/lx— b (first strand cDNA) 3/il 

XIO taq ^'^'5':7t'— 5 Ail - - • • 
2. 5 mM dNTPs 4ai1 
100 II M primer I I I 

100 II M primer2 I m 1 

35/zl 

taq polymerase (5 U/yLil) 1 /x 1 

PCRSj;S^# 

94'C 1 min(PAD) 
94'C 30 sec (^tt) 

52^: 30 sec (ttM--(7>^^-r <^T=— y ^^^) 

72°C 1 min (^'y-Y -7— 
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±.ms^T^yy^30 ih^i^/v^TV\ T^-V:yi^^um^i-t4 ^/i^^t\:i o.3°C 
Ttf fco 30 "9-4 ^ /v^^ia^i^ 43X^0 
72*0 7 min 
4°C 

-0 S PGR «b tbfcliil'Sffi'^ 1 iu 1 V-T' h t UT . 5 -S^ 

C^#-r* PGR tr^Tofco T;^ft3— ;^<^^V^«^^*Sb-tr^«^^;J^fc^#$'^ 350 bp 

(4) i?-:/i5^ct— =^Vi/2g.tl^:^S@a^J<^^^ 

fflM L- DNA iffJT" ^ pT7-blue vector (Novagen) XCj 4 3 >" b fCo 

(TGI) \LY^:y:^yir — :^—^y-3iy\^X-^^)V~it-V4Y-^^^'y^''^^'i=S^^^ 
U\i^zxxx=^^(DimMi^^ plasmid DNA^ffiMUX. tbfc DNA ^it©^* 

tJ?3' -RAGEifelC iSa^E^^^ft^^i^^ ^^iJ^'^trofCo 

(5) 5' -RACEife 

Degenerated PGR -e#bttfc DNA ^^(O 5' iB!lO:^«lE^J^^S-r O fcJ?>lC ■ 
5 ' -RACE System for Rapid Ampl if ication of cDNA Ends, Version 2. 0 (GIBCO BRL) 
^ffiVN-r. 5' -RAGE&^=?tofCo ^MtU-C (l) "CWUfc total RNA ^ 3 g 
-^ffiUfCo DC-tailed cDNA O— Hi B <^li't'St-{*x 

5' -GGGCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3' (primer 3) (iB^lJ#-^17) 
5' - TAGAAATGACCTTTCATATGACATTC -3' (primer 4) (ia^J#-f- 2 3) 

5' -GGCCACGCGTCGACTAGTAC-3' (primer 5) (iHyy#-^19) 

5' - TCTGTTTCCATATTGAAAGGCTG -3' (primer 6) (K^J#-^2 4) 
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MM Ufc DNA m)! ^ pT7-blue vector (Novagen) K^y^ ^—i^ a V bfdo i^MMW 
(TGI) 1,z.h'7i^:^'7:t~:^^^^3:y'LX-7^/i—:^^4 hirl/^ s ^'^tfVV S 

V^=n3rzw-(0;^^Jg^j: 9 plasmid DNA^ffiMUT^ jf A^^fc DNA P^jtcD:^XiB 

^J^ DNA J; 19 UfCo 
(6) 3' -RACEfe 

Degenerated PGR T^#bHfc DNA i|lf>i-<7) 3' M^fi. (4) 0:^K@a^lJ^^-tf 
# ^ tl.f^'lt#^St-'f^M Ufc-7"7 ^— i :^ y dT :7°9 ^ PGR -Tr#fCo » 

mtVX ( 2 ) t?lSM bfc first strand cDNA ^Zul VfCo 
y^^Vfc':f'7^-^—yt 5' -ATGGTGTCTTATTCAAAGCAAGGCATCGCACA-3' (primer 7) 

(iB^J#^2 5) 

PGR Km^^m.!^ 

'Tl^'f\y—\- (first strand cDNA) 3iifl 



XIO taq /<y-7T— 5jul 

2.5 mM dNTPs 4^1 

20 //M primer 7 • 1/z l 

10 //M oligo dT primer 

5: y Q 35//! 

taq polymerase (5 U/ m D 1/^1 

PCRJ^JE£:^# 

94^: 1 min(PAD) 

94°C 30 sec (^tt) 



55°C 30 sec (^a^<^:7°7-^-7^©T::^— y 

72*0 1 min (r/^-f "V— #;^) 

_b|B 3 ^ 7" 5/ f-^ 30 -^--f ^ /W^To fco 

72°C 7 min (ft#(7)#:g) 
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4°C 

b tc DNA Bif it ^ pT7-blue vector (Novagen) iZ.'7 "f—i^ 3 l^X^fz-o 
(TGI) \^h'7iy:^^:t—^-^^3>'^'^'^^^—^'^^ h-^Ui!ri^Bl^^n^f\ e 

VN^a^-(D:^0miO plasmid DNA^ffiMb-C. ttfc DNA ifjt<^4^SSB 

^J^ DNA i/— I- !5 ^^UfCo 

gB^iJ^ (DW^m^ 3 l^:^-r o © o — >' ^ MIG i U fco 

(7) :)^J3i«-t?(^Me^^ 

— ^:ry =f dT:/^-r^— ^^V\ (2) -el^MUfcFirst strand cDNA^»Mi: 

5' -CGGGATCCGACCATGGTGTCTTATTCAAAGCAAGGCATCGCACA-3' (primer 8) (^^J#-^ 
2 6) 

7^>':7"l/'^b (first • strand cDNA) 3/xl 



XIO pyrobest /^^y^T*— 5^1 

2. 5 mM dNTPs 4^1 

20 ju M primers 1^1 

20AtM oligo dT primer 1^1 

5 y Q 35 M 1 

pyrobest polymerase (5 U/ul) 1m 1 

94"C 1 min(PAD) 
94*0 30 sec (^14) 



55°C 30 sec (ilM->07'9'<^-<^T::^-'J :/^) 
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72°C 1 min (7^7^ -v— #:!;) 
±IE zf^ 30 -!?->r ^ /I'^f o feo 

72*0 7 min 

X pRSET vector (Invitrogen) BamH I ^ EcoR I ^W^^"^":^ ^ » —^^-l^-^X^X^ iz 
(JM109-DE3) T'^m ^ii-fCo N His-tag < X 0 i^=^l^:^ i!^ 
h L-fc(OXmmm e « Ni-Agarose gel (QIAGEN) VfCo f»M<^;^i*}*#M <D 

(8) myt^^omm 

20p.U^%m& (MIG), 150 mM KCl, 50 mM HEPES pH 7.4^?^^^V^T. S^lK 
b/V^SO^Ufc (il3B)„ h^K^f—^ (505nm) O-fttj:!?^ 

/l-Sl3t#.#[^tf#L.fCo 440 nm (Z)Pi^H5f^S 0. 001 i: 5 i 5 f-^^M S ^ JLIBiT),^ 
®^g-e#f^L. 440 nm -CM)^ UrcB#(0^3fe;^-<^ hJl^t 540 nm <D^?fei^J;5M) 
b/l'^S'J^Ufc (Il!3A)o EGFP (CLONTECH) ^IrI^HI 440 nm (D^ItZ^S 
0.001 h/i'ilrSySL. EGFP c^ft^^HX^^ 0. 6 irUT 



2 













pH ^§14 




MIG 


505nm 


516nfn 


53600 (505nm) 


0.67 


pKa=6.4 


232 



(9) pnm^ik<Dm\M 

# pH (Di^»?^{i^(^al «9 , 
pH 4. 5 : m^^"^ ^y-yy — 
pH 6. 11 : ^)ly^y^y'7r — 
pH 7, 8 : HEPES^^y^T — 
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pH 9. 10 : if^)-yiy^^vyT — 
(1) total RNAOttffl 

(Acropora sp.) :S:fflV^fCo 5 K U ^ V^^->"^-t'#t . W^-f^^l^^ ^ ^'"7 
MZ." TRIzol" (GIBCO BRL) ^ 15 ml ;!jn:^-Cm#U. ISOOXg 10 ^PB^^>i>U 
fCo _hYflC^t3n*/l.i^3mi:|r<t5;t. 15 ^r^m^U^c^ 3 ^^#SUfCo 7500 
Xg-t?15^^rBl^'6UfCo _hYflJ:'i'y:7"n/-?y-/^7.5 ml?r<^X.. 15#Fpm# 
10 r5)-^1#«bfc. 17000 Xg X- 10 ^F«^m>L> bfCo -h^^^-C 70%^^ J - 
/v^ 6 ml MyL-x: noooxg 10 5^W».6Ufco _h?»=lr^T?tm^ DEPC tK 200 ;z 
1 Uf^oDEPC 7K-e^fif U/c total RNA ^ lOO-f^lJl^lrf^ UX 0. D. 260 h 0. D. 280 

(Dtt^fJi^U-CRNAli^^illofCo 220 At g total RNA ^^tfc„ 

(2) First strand cDNA CD-^^ 

total RNA 5m g First strand cDNA (D^^^ V Ready To 

Go" (Amersham Pharmacia)K^ cDNA(33jtil)tr'^^U:rc<, 

(3) Degenerated PGR 

-g-^Ufc First strand cDNA(33;. 1) (D^^'iixl ^mmt UT PGR ^ff ofCo 

5' -GAAGGRTGYGTCAAYGGRCAY-3' (primer 1) (iS^J#-^l 5) 
5' -ACVGGDCCATYDGVAAGAAARTT-3' (primer 2) (ia^lj#-^ 1 6) . 
R=AX{iG. Y=CXJ±T. V=A,CXt*G. D=A,GXJ-iT 
PGR ^/^;l^*S.J^ 

(first strand cDNA) 3/iil 
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XIO taq /<-y7T— 5jul 

2. 5 mM dNTPs 4 jl* 1 

100 II M primerl 1 1 

100 mM primer2 ljul 

>yQ 35itzl 

taq polymerase (5 U/ 1) 1 /x 1 

94t: 1 min(PAD) 
94°C 30 sec (^tt) 



52^: 30 sec (i>M---(D7"7-f <^T— — y >'^1 
72'C 1 min (^'^-f #«) 

±IB3;^•x5/■:/^30i^-r^5^/^^TV^. T=-y ^^^^i.^<lrl1^-^i5'/^r^^;l0.3'C 

Tlf fCo 30 1?--r /l^BtO^a^ti 43°Co 

72°C 7 min (*^<D#*) 

4^0 

1^ PGR ^fi^o feo T ;«f o ^/vS^^Kj-e^ffi ^ tuf^:^# $ <d 350 bp 

K^^t? nil., ftMUfdo 

fflM b fc DNA if >H- ^ pT7-blue vector (Novagen) \TL=7 4 ^ — a >- U fz.„ -X^M 
=^ (TGI) t;i f^i/:^^;^ — ^UT^^/l'— 3f:!7^ b-fel/i^'iXa >'^fTV^, 
ev^=t^ra— O^fcMJ; 19 plasmid DNA^I^MUT, tbfc DNA ||/f>T-(0:^S 

^^^(Di^SiH^J ^ tbIJS U-C-^<Z) DNA :^»SB^iJ;&S^)fe||^ ^><^l?feo ;5^^^J 
^bfco m^feHaate^tD— l$-efeSi:4^J©fbfc'b<^)l-MUT. 5' -RACE?£:io<J; 
■a? 3* -RAGEfe(Cj;S5t^^^«<Z>^ »3^=^^?r=?TofCo 
(5) 5' -RACEfe 
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Degenerated PGR DNA m)i(D 5' -M<^:^SiH^IJ^^^i"^ 

5' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) 
^ffiV^T. 5' -RACE?fe^firofc„ mmtLX (1) "C^^U^c total RNA ^ 3jti g 
mm bfCo DC-tailed cDNA HI S (Dm^i^\^ 

5' -GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3' (primer 3) (1H^IJ#-^17) 
5' - TAGAAATGACCTTTCATATGACATTC -3' (primer 4) (ia^JS-^2 7) 

1=4 

ZllUgcDigiliKcti . 

5' -GGCCACGCGTCGACTAGTAC-3' (primer 5) (iH?lJ#-§- 1 9) 

5' - TCTGTTTCCATATTGAAAGGCTG -3' (primer 6) (ia^lJ#-§- 2 8 ) 

liM bfc DNA IffJt ^ pT7-blue vector (Novagen) ^ ^ ^—''y a L-fCo 
(TGI) b 7>';^:7;^— 53^17^ h-fel^ri^i/a ^^^tV\ 0 

VN=2 a^-(D:k:J^® J; »9 plasmid DNA ^ffiMUT. if A$:3xfc DNA ^¥%(Om^W. 

m ^ DNA ^ >-r — }cl J: 9 Ufco 
(6) 3' -RACEife 

Degenerated PGR -e#btLfe: DNA PDT>t<7? 3' {RlJIfP^fi. (4) (D^mmm^'^X- 

m t Ur ( 2 ) XMM X^tz. first strand cDNA ^ 3 /z 1 ^ffl LfCo 
'f^^Ufc:/^-^-^ — 5* -ATGGTGTCTTATTCAAAGCAAGGCATCGCACA-3' (primer 7) 

(mm^2 9) 
PGR 

T^VT*!/— b (first strand cDNA) 3^1 

XIO taq 5^ 7 T — 5 /i 1 

2. 5 mM dNTPs 4;Lil 
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20/zM primer 7 



1^1 



10 /iM oligo dT primer 



^ y Q 



35 /il 



taq polymerase (5 U//xl) 



Ifil 



94'C 1 min(PAD) 
94*0 30 sec (^tt) 

55°C 30 sec mM^(Dzf ^ -7— (DT——]) 
72°C 1 min 

_hiB 3 ;^ 7" 5^ 30 -^-f ^ /un-o tCo 
72''C 7 min (S^<^#;S) 

4t: 

T:ff^~^ ^Vi^ffi^^tl] -c\ JfiPi $ tLfc 900 bp K^-^ ^9 J±J L . mU b fco 

MM U fc DNA iFf ^ pT7-blue vector (Novagen) iZ.^4'ir—->3:yVt:Lo 

(TGI) v'3 ;/bT:://v— ^!7>r b-fe: ^-Srfirv^, 6 

n (O::^J»0<}; 19 plasmid DNA ^'mmVXs WA^fltl DNA m}ii(Dm.&W. 
DNA V'— J: «9^^Ufco 



ia^iJ^(DiB^iJ#^ 5 {c^-To r (D ^ n — ^ ^ MICy UfCo 
(7) ::'^mm-eoMe^m 

— i::^y :=f dT ^^^-Y-^—^^ffiV^, (2) -el^MUfcFirst strand cDNA ^; 
U-CPCR^^TofCo 

5' -CGGGATCCGACCATGGTGTCTTATTCAAAGCAAGGCATCGCACA-3' (primer 8) (iB^J#-^ 

3 b) 

PGR Kj;S;?^iB.^ 
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7^>'7"l/— h (first strand cDNA) 3/zl 



XIO pyrobest ^^ypy^ 



5m1 



2. 5 mM dNTPs 



4/tl 



20)uM primerS 



1^1 



20 //M oligo dT primer 



5: y Q 



35iul 



pyfobest polymerase (5 U/ ;i 1) 



94^ 1 min(PAD) ■ 

94^: 30 sec (^tt) 

55*0 30 sec <DT:=^— y 

72^: 1 min (:/7-r-^— 

_blE 3 ;^ 7" :7" 30 i^-f ^ /v^to fco 

72°C 7 min 

4°C i^it 

TiSx:i—:^^?v<r>mmMmi^. jt^i^nfcQoobpt^/^vK^^Dttiu. *tMu 

T pRSET vector (Invitrogen) (D BamH I . EcoR I '%'SL\^'^'f ^ n— U-C,. -X 
(JM109-DE3) t?^m^*fCo N i^mc His-tag dS#< X ^ {^=^1^:^ h ^ ^ 
h LfccD-TJ^^mMfitt Ni-Agarose gel (QIAGEN) -^rffiM bfCo »Mc^;^^fii^Jl<^ 

(8) m^s^m(Dmm 

20nMmytW^ (MICy). 150 mM KCl. 50 mM HEPES pH7. 4 V^T. 

h/W^^S!l^U/c (lll4B)o :i<^;=^-<i^ h/K7)t:°— (472nm) (DUXy)^ 

Ufco 440 nm (D^RUii^ 0. 001 ^ 5 J; 5 Jii^^M & ^±M(om 
440 nm -e®l^Ufc^<^^^;^^^ b/l-^; 540 nm (D^^iCl J: ^Ml 
h/V^SO^b:^ (ia4A)o EGFP (CLONTECH)<^P^l;i 440 nm (DWSLt^ 
0. 001 ^ J: 5 I- b-C^^fe^^^ h/V^SO^U. EGFP (^ft^lR^^ 0. 6 UT 
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*3 













pH ^gt4 




MICy 


472nm 


496nm 


27250 
(472nm) 


0.90 


pKa=6.6 


232 



(9) pEm^i^(Dm\'^ 

# pH (Dmmm\i^^<Dm ^ . 

pH 4. 5 : mm^<-y:^T — 
pH 6. 11 : V >'^^<y'7T — 
J>}{ 7 . 8 : HEPES /-^ 2^ 37 r — 
pH 9. 10 : iyly/^^y^T — 

S'J^^;^^!^ 4 c \z.^iro 

(10) MiCy O p H Wtt^^i^ MiCy2 (OYfM 

MiCy <D 166#@<75^Vl'^ ^ ^ (Q) ^t^^^v'^'CH) fC^^-T S :i i: I? MiCy 
{Ci:b-^rmiffl!|-e<Dm3t3K-^^^etV^ MiCy2 i: o (T ^ / ^iB^iJ^IB^iJ*-^ 7 
{C^ U> :^SiB^J^Ba^lJ#-§- 8 (C^i-)„ p Ka=6. 6 pKa=5. 6 tcT 

V) , ^ 493nm. mm<D t"— ^ 462niii i o fc (EI 5 O AiSS-tJ^B ) „ 

4 : -r ->-f - ^ Off^m^fell (COR) (D'^m. ^mzm^!i^ik<D 

mm 

(1) total RNAc^ttW 

5A)^fflVNfCo5S/^Ufc=i^V1hi^rf^fL#^-ei%t JMfi*2 ^^^i^vtc" TRIzol" 
(GIBCO BRL) ^ 7. 5 ml M'^X^'^^J-T^ X 1500 X g 10 bfCo -h 
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MlCi5'nci7iv/l.A1.5ml^<:b;t. 15 #r«m#Ufcm 3 ^^»«bfCo 7500Xg 
X- 15 ^raaS'i^UfCo ±m\^^ y^n/-?y —/U 3. 75 ml ^ < :bx.. 15 ^f^m^U 
fc^ lO^^r^^SUfCo ITOOOXg-eiO^Kii'L^bfCo 70%:^i5'y-/V 

6 ml M^X 17000Xg -e 10 ^miM'b-VTc. ±m^1^Xit^^ DEPC * 200 1 
-C'^j^ UfCoDEPC tK-^^^? Ufc total RNA ^ 100 m^m^ 0. D. 260 t 0. D. 280 
(Dm.'tBl^ VX RNA ^S^S!) o fco 22 uLg(D total RNA ^^fCo 
(2) First strand cDNA <7)-^J5fe 

total RNA 4 m g ^^MV. First strand cDNA c^-g-^^^' Ready To 
Go" (Amersham Pharmacia) j; 9 cDNA(33 ^ D ^ ^f^o 
( 3 ) Degenerated PCR 

-a-^ Ufe First strand cDNA(33 fxl)(D^ibZnl ^ UT PCR ^^To fc„ 

5' -GAAGGRTGYGTCAAYGGRCAY-3' (primer 1) (iB^lJ#^ 1 5) 
5' -ACVGGDCCATYDGVAAGAAARTT-3' (primer 2) (iB^IJ#-^ 1 6) 

1=4 y V. R=A G. Y=C :5Z:}i T; V=A. C Xfi G. D=A. G Xt^ T S=C Xf:± G, 
H=AX(iTX}iC 

PCR sjr>?^mj^!c 

•7^>':7'l/~b (first strand cDNA) Sjt/l 



XIO taq ^<yy7^ 5;x 1 

2. 5 mM dNTPs - 1 

ICQ n M primerl 1 1 

100 n M primer2 1^1 

5: y Q 35 M 1 

taq polymerase (5 U/ At 1) 1^1 
PCR Rjt^^W 
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94'C 1 inin(PAD) 
dATC 30 sec 

52'C 30 sec (i|M-^<^:/9-r-^— (^T^— y 

72°C 1 min (T^^-T #5) 

_L|5 3 ^ X 5^ 35 i^-r ^ /V^ro /Co 

72^ 7 min (S^<^#*) 

— lUgcD PGR H^S-clf^jiLfcJ^itilStJ 1 ul ^"rl^-^i^—htl^X. h^—^ 
I^I^^#TPCR ^^Tofco T:;ifn— 350bp^^?)mu. mM 

(4) ihl/^n— =:/^25.TJ«:^»ia3?iJ«Z)^^ 

ttM b DNA ifK- ^ pT7-blue vector (Novagen) ^ 'J^'— 3 U fCo ::*CMM 
(TGI) IZ b^>-y!.:7;t- — ^— v'g i/bT-y^/l'— 3!}^r7-r firl/^->3 ^-^^jV^. 
gV^=in^— CO^fcMPi !9 plasmid DNA^WMUT^ ifA^^X^c DNA ltf>ft(75:^S 
lE^J^ DNA le: J; !9 ^^Ufco #f>ttfcmSia^iJ^mc>^^lie5t 

U3' -RACEfetCi^Satfe^'^ftCOiJ^n-rri^i^f^^ofCo 

(5) 5' -RACEife 

Degenerated PGR X'Wh^tl DNA if^T-*^ 5' iiI<DJ^^ia^J^?5^^-t-5 fc&lC 
5' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0(GIBCO 
BRL) ^ffi V^-r. 5' -RACE fe^^Tofc^ »M t UT ( 1 ) Ufc total RNA ^ 

5/i g-^^ bfCo 

dC-tailed cMA (O—mB CO^U^^lt. 
5' -GGCGAGGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3' (primer 3) (@B^J#-^ 1 7) 
5' -GCATCTTCAAAGAGAAAAGACGTTT-3' (primer 4) (ia^lj#-^18) 



45 



wo 2004/111235 



PCT/JP2004/008786 



1=4 J -^^y 

5' -GGCCACGCGTCGACTAGTAC-3' (primer 5) (iE^J#-^ 1 9) 
5' -CATGAGTTCTTGAAATAGTCAAC-3' (primer 6) (ia^"J#-§- 2 0 ) 

riSxi-y^^)\'mMmms-^.'mu^^t^ ssobp (d/-^^- f^^«9 mu.^s^ufco 

ffiS^ U fz. DNA ^Jt" ^ pT7-blue vector (Novagen) 7 3 :x U fCo 

(TGI) ^-v-a >UT^/1'-:!3^!7'1' f-fe l^i^ 3 :/^=^TV^. 6 

VNm n ^-(7?:^|§« J: ^ plasmid DNA tr*»$^L--C. ffA^tbfc DNA ifJT-<D^SiE 

^ij DNA ix— U^-o 
(6) 3' -RACEfe 

Degenerated PGR -C'#^ttfc DNA »f>^cD 3' (4) (DmSlHm^-C 

#^St-f^^Ufcy^^ i: ;^ y =f dT -v-cD PGR -^m^M 

M t ( 2 ) Ufc first strand cDNA ^3^1 l-^-o 

5' -ATGGCTCTTTCAAAGCACGGTC-3' (primer 7) (ia^lJ#-§-3 1) 

PCRS^&^M^ 

b (first strand cDNA) Sjul 



XIO taq /^v^r^ S^i 1 

2.5 mM dNTPs 4^1 

20 /i M primer? 1 M 1 

10 M M y dTprimer 1^1 

^ y Q 35 M 1 
taq polymerase (5 U/ ai 1) 1^1 
PCR^i^;^# 
94^: 1 min(PAD) 
94°C 30 sec (^tt) 
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52°C 30 sec (iSS^oy^'I'-v— <DT^— y 

72'C 1 min (:7"^-r #*) 

-bIB Z^=rv -Zf-^ 30 f--r iJ' ^'I'^f o fco 

72°C 7 min (ft^ 

T:*fu-;^>Jr^/wfl;^^ft|-e. ifiH^ttfc^ lOOObp K^§]»3 itJU. mM: 

UfCo MMUfcDNA»f>H-^pT7-bluevector(Novagen)t3:7-<'J^'r-i/'.3 ^-Ufco :^ 
Mfti^ (TGI) V;^:7;j- — i/g ^^UX^^/l — J^:!?-^ h-feUi^->3 

m\ ev^:=«o::l^(7);I^M«J; "9 plasmid DNA^MMb-C. #A $ ixfc DNA glf it 
0:^SgB^lJ ^ DNA V— ^ i «9 bfCo 

^ia^mOiB?lJ»-§- 9 lC:^-ro ^O:?^ » — COR UfCo 

(7) 

^U.C7feiig{l!lJi;^y =fdT:7"7-r-7— ^^ffiUr. ( 2 )T'P^Ufc First strand 
cDNA -^m^ ^ UT PCR ^^To fc„ 

5' -GGGGGATCCGACCATGGCTCTTTCAAAGCACGGTC-3' (primer 8) (iH?IJ#-^3 2) 
'rly'fX^—y (first strand cDNA) 3jLil 



XIO pyrobest /^v'^t^ 5 /i 1 

2. 5 mM dNTPs 4jLil 

100 M primerS 1 /x 1 
lOO/iM =f'dT :7°^-r-^— 

^yQ 35jt/l 
pyrobest polymerase (5 U///1) 

• PCRS/S;^{4^ 
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94°C 1 min(PAD) 
94'C 30 sec (^tt) 

52'€ 30 sec (i|M^<D7'^-f -7-<DT=— U Vi/) 

72°C 1 min {y°^4^—W^) 

_bfE 3 ;^ 7" 5^ 7°^ 30 -9--r ^ /V^To fCo 

72^: 7 min (*^<^#ft) 

4*0 

T:ffr2-P^^;V(Dmn^W}-r^. ijig^tbfw^ 1000 bp (D/^^' "9 ffl l>^ 
i^UTpRSET vector (Invitrogen) (DBamii I .^coR I g|5&J'f->*'i^ n-^^/^/UT. 
;>CJ^«^ (JM109-DE3) -e^^^-^fCo ^^Seti N His-tag :eiMt< <t 5 

=L-^^h^i!7 h VtKDX'^mW a I* Ni-Agarose gel (QIAGEN) M Ufc„ ffiM<^ 
:j^^{i#JS<7>>^i:i br.~/W^2pCfCo i5fe^;iJ»^bfc® SottW^^^U/^o 

(8) ^^#'|4cD^?W 

20MM^3feSe (COR). 150 mM KCl, 50 mM HEPES pH 7. 5 lt?^^ffiVN-C. m 
h/V^aO^Uf^ (I116B)„ ^(D:^^^ h/l^(D\f-^ (557nin) (Dffii^^ 
/um%^M^f\-n ^f^o 520 nm OPjS^JRdS 0. 002 i: S J: 5 ^±tBO^ 
520 nm T'litj^Ufc^t^m^fe^-^iJ' 600 nm <^^^t- . 

^^^^^ h/V-:g:a^Ufc (ll!6A)o DsRed2 (CLONTECH)^P#(-520nm(7)M:d5 
0.002 tTfe^i 5l-UT^^;^-<i5' f/V^i!l^L.,DsRed2 (Dft^ltR^^ 0. 55 U 



^4 













pH ^^ti . 




COR 


557nnn 


574nm 


41750 
(557nm) 


0.41 


pKa<4.0 


232 
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(9) pHMStttDsy^ 

S'J^ UfCo # PH (7>^«?Sfii5>^©ai •? . 
pH 4. 5 : — 
pH 6. 11 : y :/^/^5':7:r — 
pH 7, 8 : HEPES>^5'7t^ 
pH 9, 10 : j5^y v':/x■^5'7T — 
(1) total RNA<^ttltl3 

/J^'W y=¥^^^^ (Actinia equina) ^fflV^fCo ;^ :iJ^^i/ 

^ y ^ ^fLi^-C#^ . urns. 1 ^ TRIzol" (GIBCO BRL) ^ 7. 5 

m l^i^XLT*:^^^■:^^XU. ISOOXg 7? 10 ^mM'bl.ti„ ±mi^i^ ^ ^^/l^J^ 
1. 5 m 1 < 15 ^r^m^ Ufc^ 3 ^PhI^B b^ha 7500 X g T' 15 U 

fCo -h^f t-'l' y 7°ny-?/ -/I/ 3. 75 m 1 ^ < l^x.. 15 m^m-WL-fc^^ 10 ^Fs^^ff 
UfCo 17000Xg -e 10 i^r^^'i^bfCo ±?t^^X 70%:^^ y 6 ml ;!)P;t-C 

17000 xg -c 10 Ji'W^^ret^^ depc tK 200/z i "e^j5?Ufe„ depc 

tK-T?^^? bfc total RNA ^ lOO {glC^Jg^ UT 0. D. 260 0. D. 280 (Dm^M^ bX 
RNA«it^?l!|ofCo 1.2 mg(D total RNA ^#fCo 

( 2 ) First strand cDNA CO^n ^ 
total RNA 4/ig %^>ffiL'^ First strand cDNA (D'^^^y h" Ready To 
Go" (Amersham Pharmacia) til 19 cDNA(33m D ^-o-^b^^o 

( 3 ) Degenerated PGR 

-a-^ bfc First strand cDNA(33 nl)(Oo -hZul i: bX PGR ^ff-o fCo 
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5* - GGI WSB GTI AAY GGV CAY DAN TT -3' (primer 1) (Sa^lI#-^3 3) 
5' - GTC ITC TTY TGC ACI ACI GGI CCA TYD GVA GGA AA -3' (primer2) (SH^IJ 
3 4) 

I=^y R=A3Z:t^G. Y=CX{*T. V=A,CX(iG. D=A.GXf*T S=C X« G. 

H=AXJ*TXJ:iC 
PGR 

b (first strand cDNA) 3/il 
XIO taq ^^5^7t~ 

2. BmMdNTPs 4;il 
100 Ai M primerl 1^1 
100 n M primer2 1^1 
^ y Q 35 M 1 

taq polymerase (5U/ jtz D 1 m 1 

PCRSfS^# 
94°C 1 min(PAD) 
94°C 30 sec (denaturation) 

58*^ 30 sec (annealing of primers to template) 

72*0 1 min (T/^-f #S) 

±12 Z^^V-V 35 ^ /I'^To fCo 

72°C 7 min (]ft^O#ft) 

— 0 e 0? PCR b tbfciiitimi^ 1 M 1 ^:7" 1/— h i: UT. % 5 --KI^ 

C^-f4:-ePCR§riTofco T;^fci-;:<.^/i'«^^IIj-e> 350 bp ^-gO «9 m 
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(4) ^-zf^xi^^-iy ^^xm:^w^^\ <D^^ 

V fz DNA Wrfi ^ pT7-blue vector (Novagen) i^'y ^ ^—i^ b VtCo i^BW 

W (TGI) \^h^>:^y^—:^—^y3^^VX-:f/\^—^':74 h-^i^^->3 

}^h^=iu:^—<D±mMX^ plasmid DNA^ffMUT. ttfc DNA ltfJt<^*^S 

m^(Dm.mmm t itm x^x^cd dna ^mmmmytmm^^(Dh<oxh^^^^m 
»fufc„ m:ytmB^A^^(D-nxh^ tmm\.fzh(Di^mvx^ 5' -race^:^^ 

(5) 5' -RACE^- 

Degenerated PGR T-#5>tbfc DNA ^>t<D 5' {IH^ifeSia^lJ^^^-rofcabtc: 
5* -RACE System for Rapid Amplification of cDNA Ends. Version 2. 0 (GIBCO BRL) 
^fflV^T. 5' -RACEfe^^frofCo ^.tX^X (1) T'fi^ Ufc total RNA ?r 4^ g 

5^#,(Dj@#:S5feC9 DC-tailed cDNA (O— IhI i (0±iiiiitC}4 
5' ^GCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3' (primerS) (ia^J#-^17) 
5' - CCT TGA AAA TAA AGC TAT CT-3' (primer4) (@B3^J#-i-3 5) 

1=4 y 

5' -GGCCACGCGTCGACTAGTAC-3' (primerS) (gBa^J#-§- 1 9 ) 

5' - CCC TGT ATG CTT GTG TCC TG-3' (primer6) (ia^J#-i-3 6) 

T :;{f p - ;^ <5^Vi-m»^»i] T% Jfipi ^ t^fc 200 bp K 19 ttl U . b fco 

MM b fc DNA fgf >1- ^ pT7-blue vector (Novagen) lC^4 v- a U fc„ -X^M^ 

(TGI) te: h^>';^>';*— v'a ^Ury/V— 7i^!7-r b-feV':?' iXa ^'^mv 
V^=I^r^-^D;^cJli0J: ?) plasmid DNA^^MLT. J¥A$ t^fc DNA Sff^T-f^ttSlB 
n ^ DNA J; «9 b fco 
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(6) ±^MmM(D^M. Rxfi^mM-^'(Dm&^^ 

(5) izi:^nhfifcm'^<D N 5tc4Sle:ti^-t-^^5}-T-7'^^^-^<^^U C 
m^m\-i:t)} =^dl^'74-^—^^MVX. (2) -ePMU/c First strand cDNA 
^mW.t Ur PGR trfrofco 

5' - CCC GGA TCC GAC CAT GGT GTC TTC ATT GGT TAA GAA -3' (primer-7) (IE 
ym^3 7) 
PGR Rjts^m.^ 

T^y-fyy^V (first strand cDNA) 3jtil 



XIO pyrobest ^^-y^T— 5 /i 1 

2. 5 mM dNTPs 4/il 

100 IX M primers 1^1 

100 mM =^dT7'^^-^— 1m1 

5; y Q 35/1 1 

pyrobest polymerase (5U/ m D 1^1 

PCRK^&^# 
94t: 1 min(PAD) 
94°C 30 sec (^tt) 



52''C 30 sec (^M--07°^-r-^-(DT^— y ^ii'l 
72^: 1 min (l/^-f-^^ftft) 

±|B3 ;^-7^5':/^ 30 i^^^/^^Tofc:„ 

72^0 7 min (S:^<^#S) 

bX pRSET vector (Invitrogen) <^ BamH I . EcoR I ^P^lCi^:/^ p ~=-ly-!f UT. 
::lcJ3i«^ (JM109-DE3) "C^m^-^f^io ^fcT'^:^^ K^leliClL. *¥A$tbfc^^ 
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Tim <J;5t-='>-:^b7i5^b Ufc©-C^i^S e « Ni-Agarose gel (QIAGEN) 

(7) %wwi^<Dm^ 

10 /iMfe*^^ (Ume). 50 mU HEPES pH7. 9 ^^^ffiV^T^iDZ:^^^ b/l'trSy 
(Ume) -e»592nm tCPi^HXt^t;"— i?;aSMi6e>tbfc (liI7A)o ffl^^ 



^5 









pH ^att 




Ume 


592nm 


87000 (592nm) 




232 



(9) pH^S14<Dai^ 

50 TiM(DTm<Dmm^<^x-m^n<omu:^^^ b/^^so^ufc (ia7B)„ 
^ pH (ommmi-i^^Dm «9 . 

pH4. 5 : v^r — 

pH6 : ^)i^W.^^v-yr— 

pH7. 8 : HEPES 37 X — 
pH9, 10 : i5^y ^^>'/^5':7'T — 
pH5~10 -et°— ^o{^i:^^S^UTv^fco 

(1) total RNA<OtttB 

{Lobophytum crassum) ^fflV^fCo 3if^a^/^ ^-^ — tr^^ . mfi*4i5^~^A 
lil" TRIzol" (GIBCO BRL) ^ 7. 5 ml ;!jPx.T!ii#b. 1500 Xg T? 10 ^^-^IjS'I^U 
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fCo ±mi^^ o n 5 m 1 ^ < i^^. 15 ^f^^m^ bfc^ 3 ^r^^f^ft bfCo 

7500 Xg -T? 15 ^mi&'t^\^fCo ±mi^^ y-fxi^^J-fV 3.75 m 1 ^< 15 
S^r^W^Ufc^ 10 l-:^-o 17000Xg 10 ^F^j^'C^UfCo ±^t^it-C 70% 

3- ^ y 6 „1 ^p;tT 17000Xg 10 :9-FB^3t'L> U:fc„ ±ft^^-cefc^tr DEPC 

tK 200 /X 1 -r^^^ Ufco DEPC tK-TT^^ U^c total RNA ^ 100 0. D. 260 

^ O.D.280<Dlii:^S9^U-rRNA|iS^MIofCo 390AigO total RNA ^#fCo 

(2) First strand cDNA <D-^J^ 

total RNA 3/zg First strand cDNA (D^^^ y V" Ready To 

Go" (Amersham Pharmacia) il-ct cDNA(33 ul) ^-g-fife UfCo 

( 3 ) Degenerated PGR 

-^^Ufc First strand cDNA(33 iiV) (Oo'h Z \ ^^Mi UT PGR ^^TofCo 

5' - GRR AGG IWS BGT HAA YGG VGA -3' (Primer l) (iB^iJ#-i-3 8) 
5' - AACTGGAAGAATTCGCGGCCGCAGGAA -3' (Primer2) (Sa^lJ##3 9) 
R=AX«G. Y=CX{*T. V=A,CXtiG. D=A,GXfiT 

PGR SiSY^m^ 

•7^>'7°^"-h (first strand cDNA) 3^1 



XIO taq ^^^yr— 

2. 5 mM dNTPs 4Ail 
100 juM primerl 1^1 
100 M M primer2 1 M 1 

5 U Q 35 /il 

taq polymerase (5U/ m D 1/^1 
PCR^f&^# 
94^0 1 min(PAD) 
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94''C 30 sec (g^tt) 

52X: 30 secmM^<Dy'y^-^—<DT——])^^i!^) 

72'C 1 min ("T'^-I'-^— 

72X: 7 min (*^(^#*) 

— Ill g © PCR ^fS-C#^tbfcJt'l'Iil«^ 1 M 1 ^T^^-:?"!^— h i: b-C. 'fe 5 — 

5' - GRR AGG IWS BGT HAA YGG VCA-3' (Primer 1) (@a^lj#-^ 3 8) 

5' - GTC ITC TTY TGC ACI ACI GGI CCA TYD GVA GGA AA -3' (PrimerS) (IB^'J 

##4 0) 

T;;(fn— ^y/vm:^?S3cl!iT?, i=^2il$ttfc:'c# $ <D 350 bp <^/^> 9 tii 

**M b fd DMA iff^T- ^ pT7-blue vector (Novagen) ^ a b fCo ^Mffi 

(TGI) h — Vb-C>*'/l'--^!7^ h-fel^iJ^ >'^^TV>, 

^V^=^ nc:^— (7>±J^ai 0 plasmid DNA ^iftMUT, ^A^tl^fc DNA if>T-03ltS 

ifbfco ^^M&il^^^o— ^■efc2)i:^JI|ffbfct>»lc:||bT. 5' -RACEfejsJ: 
tJ^3' -RACE^{3:j;55t^^^^*(^^n-:^^^iJ^^=fTofCo 
(5) 5' -RACEfe 

Degenerated PCR -V'^^tlf:! DNA tr^tO 5' ^U(D:^SiE?IJ^^^i-^ fcfetC 
5 ' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) 
^ffiV^T^ 5* -RACE ife^^TofCo 0Mt VX 1 ) T'i^Sbfc totalRNA §r Sug-fe 

DC-tailed cDNA |fil @ (^JfililtZlfi 
5' -GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3' (Primer4) (iB^IJ## 1 7) 
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5' - TTG TCA AGA TAT CGA AAG CGA ACG GCA GAG -3' (PrimerS) (iE^lJ#-^4 
1) 

5' -GGCCACGCGTCGACTAGTAC-3' (PrimerB) (ia^lj#^4 2) 

5' - CTT CTC ACG TTG CAA ATG GC-3' (Primer?) (@B^lJ#-i-4 3) 

ffii^UfcDNA W'-t^pTT-blue vector (Novagen){::^'<y^v/ 3 ^-bf'o :^Bi®^ 
(TGI) t;ib7>'^:7:4— p{-v^3>'UT^Vv-^!7-r f-fe l^^ a >?:tTV\ & 
V^=. D z^-a^i^mm^ ^ plasmid DNA ^i^MUT. if A^Hfc DNA »fK-<7)mS@B 
^IJ ^ DNA ix— 31 — KX^ U fdo 

*<^ffi!lf±:^y =f<iT 2 ) X'liSUfc First strand cDNA 

5' - CCC GGA TCC GAT GAG TGT GAT TAG AWC AGA AAT GAA GAT GGA GC -3' (PrimerS) 
4) 

PCRSJ^?^m^ 

•rVlT'W'— b (first strand cDNA) 3/zl 



XIO pyrobest 5/ 37 7- — 5^1 

2. 5 mM dNTPs 4^1 

100 jjL tt primers 1 M 1 

^ vj Q 35 m 1 
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pyrobest polymerase (5U/ju 1) lul 

94X: 1 minCPAD) 
94°C 30 sec (^14) 

52°C 30 sec (^S'^O^y-f -v — (DT^—y 
72°C 1 min (T'^-Y"^— #S) 
_h|S 3:^y^y 30 ^4 ^ /l^ff o 

72°C 7 min 

T:ffn—::^^;\y<om^^W}X\ ±ii|ii$ttfc|xJ 900bp (O/^V K^-gl >3 tti b> »M 
bX pRSET vector (Invitrogen) (D BamE I . £cdR I —=^>'iifVX. 
izmmW (JM109-DE3) -e^^^^fco ^fc:/^x?.5 K^HHRU. nA^fitc^m. 

& {4 N His-tag -dm <«t5{C=ii^^h^j?b Ufct^T'^^M S « 

Ni-Agarose gel (QIAGM) XmmVf^o **M<^>^ife}4#JS<^:/a b n Cfc„ 

(7) m^!W-\^(Dmm 

10AiM^3tSe (KnG). 50 mil HEPES (pH7. 9) «^ffiVNT@^lt5i;=^-<i^ h/l'^aij 

nintcTOc^t'''-^;55pje)fett. 450 nm (^*5tt^TO:65 o. 005 tti^X^i^^ytW 
fi?:Ji|E<DM«-e*f?bT. 450nm-CM]MbfcB#CDm^;^-<i^ bfc 
(m 8 A)„ EGFP(CLONTECH) 450 nm KiSk^^m.W 0. 005 i: ^ J: 5 

b-C||^;^-<^ b/l^^aiJ^U. EGFPcDi^W-SrO.e t UT0f^seK©*^itx 
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6 













pH ^Stt 




KnG 


482nm 


498nm 


71000 
(482nm) 


0.41 


pH4~10 


224 



(8) pEm^^om^ 

pH4, 5 : Wl^^^-y^T^ 

pH6 : ms^<-y:7T — 

pH7 : M0PS/<5/"7t^ 

pHS : HEPES >^<^y-7T^ 

pH9> 10 : -y^'^^-yyr — 

pHll : y 5^:7 7 — 



=^^>'1^>'^' (Montipora sp. )^ 5: K y v' (Acropora sp. )^ 
jg.tJ^^7 5 =1 Uobophytm crassum) ^^(D^Wii^it^'^'^i^^^^^^ ^ 

*fc. (COR) «ORFP (DsRed. ^O-^^^y^tt) 
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$ j; 19 . ^^yi^iy^ y (Actinia equina) 
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1. ^^i^ih^-rf (Montipora sp. ) *5fe<DTIBC0#tt^#-rSm^^e®o 

(1) mMm±^M:^^ 5 0 7 nmr-feS ; 

(2) 5 1 7 nm-T'fe^ ; 

(3) 5 0 7 nm 131*5 it S^/^Pi^^^icdS 1 0 4 0 5 0-C&5 ; 

(4) *^I1X^:5S0. 29-e*?S; 

(5) «J|X#14<^pH^^'tt:dSpK a =*^>5. 5-efc^: 

2. ^Ky-fi^ (Acropora sp.) S5fe(DTfB(7)#i±^#-r;2):^^me«o 

(1) M)^^g:^^S*dS 5 0 5 nm-e$>§ ; 

(2) :^^®::'clfe«:&55 1 6 nmT?fc5 ; 

(3) 5 0 5 nmlcl*5ttS^/l^PJ^^#^dS5 3 6 0 OT^fcS ; 

(4) S^HX^^^O. 6 7-efcS ; 

( 5 ) )fePj^J]3l#tt<^ P HiSS'ttjas p K a 6 . 4 "Cfe : 
3 . ^ F -r (Acropora sp. ) S5fe<DTfBO#tt^^-r ^^^^ SKo 

(1) &mm^^Ai>^4: 7 2 nm-efe^ ; 

(2) mytU:k^^-M:i>^4: 9 6 rimX-^^ ; 

(3) 4 7 2 nmi;i^oit2)^/l^P^7fe'^^^^2 7 2 5 O-CfeS ; 

(4) a^^liX^^^O. 9 0-t?fe5; 

( 5 ) p H^g:ttdS p K a 6 . 6. -5 : 

4. n^i^ih^-^f Montipora sp.) S5i$<7)Tia<D#tt^Wi-^^^Se«o 

(1) 5 5 7 nm-t?&5 ; 

(2) ^^®;>i:?SA:«>5 5 7 4 nm-efeo ; 

(3) 5 5 7 nmlC*5lt^^/^P^^»*^4 17 5 Q-^'feS ; 

(4) *^^JtZ^3&5 0. 41-efe5; 

(5) )feM#t4(^pH^Stt:6SpKa<|^J4. OTffeS: 

5. y^^^^iJ^ (Actinia equina) ^5|5<^TIB<7>#tt^^i"S 
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( 1 ) m.iiSLm±mMi^ 5 9 2 n mX^h^ ; 

(2) 5 9 2 nin{3::^o{tS^/^«'^^;5S8 7 0 0 OXh^ ; 

(3) p H^St4:6^ p H 5 ~ 1 Q-e^^-C^S : 

6. f7^^y=i (JLobophytum crassum) ^'^(DT^(0!W^^^ir^'^%mB 
Mo 

( 1 ) m^mi^^^il>^ 4 8 2 n mT*fe5 ; 

(2) 9 8 nin-e$)5 ; 

(3) 4 8 2 nmtJ:*5(tS^/V-®3fe^l^;dS7 1 0 0 0T?fc5 ; 

(4) ft^^JlXWO. 41T?feS; 

(5) ^)t@:*:(DpH^SttdSpH=4~i o-e^^-e$)-5 : 

( a ) ia^lj#-^ 1 tclIB^OT $ y ^la^ij ; 

( a ) ia^ij#-^ 3 icmm(D T ^ y ^la^ij ; 
10. &.T(Di^^-^^(DT^ymimm^^-t^^^mBWo 

(a) ia^J#-^9tc:fS«(^T5:y^@B^J ; 

(b) ga^ij#^9 tiitflgjoT $ y ^ia^!j(^*5VNT 1 }6^e>M<^T ^yi^cDX^, 
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( a ) BB^J#-^ 1 1 JclB^c^T 5: / WMm ; 
: 

( a ) ia?ij#-^ 1 3 lc:lB«(7)T ^ / Wtmm ; Xfi^ 

( b ) ia^ij#-^ 1 3 {^mm<DT ^ y mmnKis\,^x i bmi®<7>T $ y m.<D{K^. 

1 3. mik^lii^ityl 2 O{prtT.;5^-IE«C0MeK^=^— K-r^ DNAc 

14. £(.TC)fRrtt:d^<^DNAo 

(a) @a?iJ#-§-l l-IE^<^T 3: 7miHa?"Jtr='— K-t-5DNA ; Xfi. 

(b) iB?iJ#-^l l^lE«c(^T ^ /^iB^IJt^:JSV^-C 1 ti>hWiU<DT 3 /^(^^^. 

A : 

15. ^T<^^^^:d^<^:^SBa^J^Wi-^DNAe - 

( a ) iH^iJ#-^ 2 t^tS«(^:^SiBa?iJ ; Xf*> 

16. ^T©{PriX3&^(^DNAo 

( a ) iB^IJ#^ 3 \Z.WML(Dr 3 / mSB^J^ =1 — K-f -5 D N A ; Xlis 

(b) iB^lJ#-^3 J-tB*c(^T 3 y ^iB^lJ^-*3V^T 1 i}^hW:Wi(OT ^ y^(DX^. 

A : 

1 7 . J^T<^|nrtbd>0:^SgB^J ^:|ri- S D N Ao 
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18. gXTO^pm^^<^DNAo 

( b ) SH^IJ#-^ 5 Xfi 7 iClE^tDT ^ y Mia^Ji-*5V^T 1 i)>hmm(DT X / ^© 

-SDNA : ;■ 

19. j^XT(^)fRl;h.;5^cD:^Sia^'J^^-r5DNAo 

( a ) ifi^y#-^ 6 XW: 8 lC|a^<DmS@E^!J ; Xfi> f 
2 0. UT(Di^tl-^^<ODJ<SA^ I 

( a ) la^iJS-^ 9 [cmm(oT ^ y ^sa^ij^ =^ ~ d n a ; 

( b ) is^ij#^ 9 iz.mm<DT s: y miB^J^-*5v^-c i ?.M<dt $ y 
gm:s.ti^/x«#*p^Wi-ST5y^iH^JWu m^m'^n^=- k-t^dn 

A : yr ■ 

2 1. i;iT(Di^fhi^(D^m&^^i^^-t^Dl<SA„ ■■ • • 

(a) ia^ij## 1 0 {^:tE^o:^SSa^'J ; Xfi. 
2 2. ^T^^<5r:i^*^^^DNAo 

(a) ia^ij»-^i 1 {^te«(?5T^ y^ia^'J^^- Ki-^DNA ; 
(b )iB2?ij#-^ 1 1 i^mm(DT 5 y miB^"jt^:j3v^T i ^^hmmoyr 5 y 

— K't'SDNA: 

2 3. i^TO{Rltt;?i^<^^*@B^'J^^i"^DNA„ 

(a ) la^iJ*-^ 1 2 tClB^c^^Sia^iJ ; Xf±> 
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mmn ■. 

( a ) iB^iJ#-§- 1 3 \Z.%zm(Dr % / ^ia^ij^ K-rSDNA ; X«> 

( b )iH^J#-§- 1 3 \z.^m(OT ^ y miB^jlc*5V^-C 1 :&^bM<^T 5 / m(r)X^. 

A : 

2 5. J^;LT(D{P!ltL/6^<7>i^m@a^lJ^Wi-5DNAo 

( a ) M^m^ 1 4 lJ:fa^(Z)i&gSB^iJ ; Xfi, 

2 6 . If*^ 1 3 2 5 0{prtt:^^ii-ia^<^>DNA^^fi-r^m^^;t-<i^ 

o 

2 7 . 1 3 ^ 2 5 <^<prix;?)4;i|B^<^) D N AXf*lt*^ 2 6 

2 8. m-^^l^^b^. 6. 7;6^b 1 oxtail 2(DM;M.:d^JcSBSom^Me 

3 2 . it^3g 2 8 b 3 0 <7)^tLd^t;iiE^<^E-6-^?feMeW^«i^"eB?i. 
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^^14*^b2 1, 2 4X}i2 5(^)'fRrtb;5^{c:|E^<DDNA, tt^^ 2 6 IZlfB^O 
m^^^-<i5^ ^ — . 2 7 iiI|Bife<Z)?^K^ife#:, XJili:*^ 2 8 b 3 0 O 

3 5 . ft 5 1 1 teifEifeCDfe^MaWs 2 2 Xtt 2 3 {CfSttO 

DNA.ff*3j2 6t;i|B«oOm^mx.-<^i5'-.fi^^2 7t^:|Ei)cO?^Mtem^. 



65 



wo 2004/111235 PCT/JP2004/008786 



A 



COG 




em 
ex 



300 400 500 600 700 

nm 
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2 

A 









ICOG pH 5 


493 nm 


508 nm 



COG pH5 




400 500 600 700 



nm 

B 

abs pH5 




250 300 350 400 450 500 550 600 650 700 



nm 
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em 
ex 



300 400 500 600 700 




250 300 350 400 450 500 550 600 650 700 



nm 
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3/8 



wo 2004/111235 



PCT/JP2004/008786 




4/8 



wo 2004/111235 



PCT/JP2004/008786 




6/8 



wo 2004/111235 



PCT/JP2004/008786 




7/8 



wo 2004/111235 



PCT/JP2004/008786 





8/8 



S0y56l04i 
MP6Rec'dPCT/PT0 16DEC20fl5 

WO 2004/1 1 1235 PCT/JP2004/0()8786 

SEQUENCE LISTING 
<110> RIKEN 

<120> Fluorescent protein and color protein 

<130> A41347A 

<160> 44 

<210> 1 

<211> 227 

<212> PRT 

<213> Montipora sp. 
<400> 1 

Met Ala Leu Ser Lys Arg Gly Val Lys Gly Glu Met Lys Leu Lys Phe 

15 10 15 

His Met Glu Gly Cys Val Asn Gly His Glu Phe Thr He Lys Gly Glu 

20. 25 30 

Gly Thr Gly Gin Pro Tyr Glu Gly Thr Gin Cys He Gin Leu Arg Val 

35 40 45 

Glu Lys Gly Gly Pro Leu Pro Phe Ser Val Asp He Leu Ser Ala Ala 

50 55 60 

Phe Leu Tyr Gly Asn Arg Cys Met Thr Lys Tyr Pro Gly Gly He Val 
65 70 75 80 

Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly Tyr Thr Trp Glu Arg Ser 

85 90 95 

Phe Leu Phe Glu Asp Gly Ala Val Cys Thr Ala Ser. Ala Asp He Arg 

100 105 110 

Leu Ser Val Glu Asp Asn Cys Phe Tyr His Glu Ser Lys Phe Ser Gly 

115 120 125 

Val Asn Phe Pro Val Asp Gly Pro Val Met Thr Leu Ala Thr Thr Gly 
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130 135 l« 

Trp Glu Pro Sar Ser Glu Lys Met Val Pro Sex Gl, Gl, He Val Lys 



145 



150 



155 



160 



Gly ASP Val Thr Met Tyr Leu Leu Leu Lys Asp Gly Gly Arg Tyr Arg 

170 



165 



Cys Gin Phe Asn Ser Asn Tyr Lys Ala Lys Thr Glu Pro Ly. Glu Met 

180 185 190 

Pro ASP Phe His Phe Val Glu His Lys He Val Arg Thr Asp Leu Gly 



195 



200 205 



Gly Arg Asp Gin Lys Trp Gin Leu Val Gly Asn Ser Ala Ala Cys Ala 

91 c 220 
210 '^^^ 

Ser Ala Phe 

225 

<210> 2 
<211> 684 
<212> DNA 

<213> Montipora sp. 

<400> 2 

atg got ctt tea aag cga ggt gtc aaa ggc gaa atg aaa otg aaa ttc 48 
Met Ala Leu Ser Lys Arg Gly Val Lys Gly Glu Met Lys Leu Lys Phe 



1 



5 



10 



15 



His Met Glu Gly Cys Val Asn Gly His Glu Phe Thr He Lys Gly Glu 

oc 30 

20 

ggo act ggg caa ect tac gaa ggg aca cag tgt att caa etc cgt gtg 144 
Gly Thr Gly Gin Pro Tyr Glu Gly Thr Gin Cys He Gin Leu Arg Val 
35 « 
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gaa aaa ggg ggt cca ttg cca ttc tea gta gac ata ttg teg get gcg 192 
Glu Lys Gly Gly Pro Leu Pro Phe Ser Val Asp He Leu Ser Ala Ala 

50 55 60 

ttt eta tac gga aac agg tgc atg aec aaa tat cct gga ggc ata gtt 240 
Phe Leu Tyr Gly Asn Arg Cys Met Thr Lys Tyr Pro Gly Gly He Val 
65 70 75 80 

gac tat ttc aag aac tea tgc cct get gga tat aca tgg gaa agg tct 288 
Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly Tyr Thr Trp Glu Arg Ser 

85 90 95 

ttt etc ttt gaa gat ggc gcg gtg tgc aca gca agt gca gat ata cgc 336 
Phe Leu Phe Glu Asp Gly Ala Val Cys Thr Ala Ser Ala Asp He Arg 

100 105 110 

ttg agt gte gag gat aac tgc ttt tat cac gaa tec aag ttt agt gga 384 
Leu Ser Val Glu Asp Asn Cys Phe Tyr His Glu Ser Lys Phe Ser Gly 

^ 115 120 125 

gta aac ttt cct gtt gat gga cct gtg atg aca ctg gcg acg act ggt 432 
Val Asn Phe Pro Val Asp Gly Pro Val Met Thr Leu Ala Thr Thr Gly 

130 135 140 

tgg gag cca tee tec gag aaa atg gtg ecc agt ggg ggg ata gtg aaa 480 
Trp Glu Pro Ser Ser Glu Lys Met Val Pro Ser Gly Gly He Val Lys 
145 150 155 160 

ggg gat gte ace atg tae etc ctt ctg aag gat ggt ggg cgt tac egg 528 
Gly Asp Val Thr Met Tyr Leu Leu Leu Lys Asp Gly Gly Arg Tyr Arg 

165 170 175 

tgc cag ttc aac agt aat tac aag gca aag act gag ccg aaa gag atg 576 
Cys Gin Phe Asn Ser Asn Tyr Lys Ala Lys Thr Glu Pro Lys Glu Met 
180 185 190 
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cca gac ttt cac ttc gtg gag cat aag ate gta agg acc gac etc ggt 624 
Pro Asp Phe His Phe Val Glu His Lys He Val Arg Thr Asp Leu Gly 

195 200 205 

gge ega gac cag aaa tgg caa ctg gtg gga aat tot get gca tgt gca 672 
Gly Arg Asp Gin Lys Trp Gin Leu Val Gly Asn Ser Ala Ala Cys Ala 
210 215 220 

684 

ago get ttc taa 
Ser Ala Phe 
225 

<210> 3 

<211> 232 

<212> PRT 

<213> Acropora sp. 

<400> 3 

Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Lys Thr Lys 

15 10 15 

Tyr His Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly . 

20 25 30 

Val Ala Thr Gly Tyr Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

He He Lys Pro Ala Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

Ser Ser Val Phe His Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

Glu Arg Ser Phe Leu Phe Glu Asp Gly Ala Val Ala Thr Ala Ser Trp 
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100 

Asn lie Arg Leu Glu Gly Asn Cys 
115 120 
Gly Val Asn Phe Pro Ala Asp Gly 

130 135 
Asp Trp Glu Lys Ser Phe Glu Lys 
145 150 
Arg Gly Asp Val Thr Met Phe Leu 
165 

Arg Cys Gin Phe His Ser Thr Tyr 
180 

Pro Pro Asn His Val Val Glu His 
195 200 
Gin Ser Ala Lys Gly Phe Thr Val 

210 215 220 

His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 4 
<211> 699 
<212> DNA 
<213> Acropora sp. 
<400> 4 

atg gtg tct tat tea aag caa ggc ate gca caa gaa atg aag acg aaa 48 
Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Lys Thr Lys 

15 10 15 

tac cat atg gaa ggc agt gtc aat ggc eat gaa ttc acg ate gaa ggt 96 
Tyr His Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 
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105 110 
Phe He His Asn Ser He Phe His 
125 

Pro Val Met Lys Lys Gin Thr He 
140 

Met Thr Val Ser Lys Glu Val Leu 
155 160 
Met Leu Glu Gly Gly Gly Ser His 

170 175 
Lys Thr Glu Lys Pro Val Ala Met 
185 190 
Gin He Val Arg Thr Asp Leu Gly 
205 

Lys Leu Glu Ala His Ala Val Ala 
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20 25 30 

gta gca act ggg tac cct tac gaa ggg aaa cag atg tec gaa tta gtg 144 
Val Ala Thr Gly Tyr Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

ate ate aag cct gcg gga aaa ccc ctt cca ttc tec ttt gac ata ctg 192 
He He Lys Pro Ala Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

tea tea gtc ttt cat tat gga aac agg tgc ttc aea aag tac cct gca 240 
Ser Ser Val Phe His Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

gac atg cct gac tat ttc aag caa gca ttc cca gat gga atg teg tat 288 
Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

gaa agg tea ttt eta ttt gaa gat gga gca gtt get aea gee age tgg 336 
Glu Arg Ser Phe Leu Phe Glu Asp Gly Ala Val Ala Thr Ala Ser Trp 

100 105 110 

aac att cgt etc gaa gga aat tgc ttc ate cac aat tec ate ttt cat 384 
Asn He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Phe His 

115 120 125 

ggc gta aac ttt ccc get gat gga ccc gta atg aaa aag cag aea att 432 
Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

gac tgg gag aag tec ttc gaa aaa atg act gtg tct aaa gag gtg eta 480 
Asp Trp Glu Lys Ser Phe Glu Lys Met Thr Val Ser Lys Glu Val Leu 
145 150 155 160 

aga ggt gat gtg act atg ttt ctt atg etc gaa gga ggt ggt tct cac 528 
Arg Gly Asp Val Thr Met Phe Leu Met Leu Glu Gly Gly Gly Ser His 
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165 170 175 

aga tgc cag ttt cac tec act tac aaa aca gag aag ccg gtc gca atg 576 
Arg Cys Gin Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

ccc ccg aat cat gtc gta gaa cat caa att gtg agg acc gac ctt ggc 624 
Pro Pro Asn His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

caa agt gca aaa ggc ttt aca gtc aag ctg gaa gca cat get gtg get 672 
Gin Ser Ala Lys Gly Phe Thr Val Lys Leu Glu Ala His Ala Val Ala 

210 215 220 

cat gtt aac cet ttg aag gtt aaa taa 699 
His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 5 
<211> 232 
<212> PRT 
<213> Acropora sp. 
<400> 5 

Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

I 5 10 15 

Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
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65 70 75 80 

Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 110 

Ser lie Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Tyr His 

115 120 125 

Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu Val Leu 
145 150 155 160 

Arg Gly Asp Val Thr Gin Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 6 
<211> 699 
<212> DNA 
<213> Acropora sp. 
<400> 6 

atg gtg tct tat tea aag caa ggc ate gca caa gaa atg egg acg aaa 48 
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Met Val Ser Tyr Ser Lys Gin Gly lie Ala Gin Glu Met Arg Thr Lys 

1 5 10 15 

tac cgt atg gaa ggc agt gtc aat ggc cat gaa ttc acg ate gaa ggt 96 
Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

gta gga act gga aac cct tac gaa ggg aaa cag atg tec gaa tta gtg 144 
Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

ate ate aag tct aag gga aaa cec ctt eea ttc tee ttt gac ata ctg 192 
He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

tea aea gee ttt eaa tat gga aac aga tge ttc aca aag tac cct gca 240 
Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

gac atg cct gac tat ttc aag caa gca ttc oca gat gga atg tea tat 288 
Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

gaa agg tea ttt eta ttt gag gat gga gga gtt get aea gee age tgg 336 
Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 110 

age att cgt etc gaa gga aat tgc ttc ate cae aat tec ate tat cat 384 
Ser He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Tyr His 

115 120 125 

gge gta aac ttt cec get gat gga ecc gta atg aag aag cag aca att 432 
Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

ggc tgg gat aag tec ttc gaa aaa atg agt gtg get aaa gag gtg eta 480 
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Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu. Val Leu 
145 150 155 160 

aga ggt gat gtg act cag ttt ctt ctg etc gaa gga ggt ggt tac cag 528 
Arg Gly Asp Val Thr Gin Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

aga tgc egg ttt cac tec act tac aaa acg gag aag cca gtc gca atg 576 
Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

ccc ccg agt cat gtc gta gaa cat caa att gtg agg acc gac ctt ggc 624 
Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

caa act gca aaa ggc ttc aag gtc aag ctg gaa gaa cat get gag get 672 
Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

eat gtt aac ect ttg aag gtt aaa taa 699 
His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 7 . 
<211> 232 
<212> PRT 
<213> Acropora sp. 
<400> 7 

Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

15 10 15 

Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 
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35 40 45 

He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 110 

Ser He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Tyr His 

115 120 125 

Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu Val Leu 
145 150 155 160 

Arg Gly Asp Val Thr His Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Fro Val Ala Met 

180 185 190 

Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 8 
<211> 699 
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<212> DNA 

<213> Acropora sp. 

<400> 8 

atg gtg tct tat tea aag caa ggc ate gca caa gaa atg egg acg aaa 48 
Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

1 5 10 15 . 

tac cgt atg gaa ggc agt gtc aat ggc cat gaa ttc acg ate gaa ggt 96 
Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 "25 30 
gta gga act gga aac cct tac gaa ggg aaa cag atg tec gaa tta gtg 144 
Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

ate ate aag tet aag gga aaa ccc ctt cea ttc tec ttt gac ata etg 192 
He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

tea aca gee ttt caa tat gga aac aga tgc ttc aca aag tac cct gca 240 
Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

gac atg cct gac tat ttc aag caa gca ttc cea gat gga atg tea tat 288 
Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

gaa agg tea ttt eta ttt gag gat gga gga gtt get aca gcc age tgg 336 
Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 110 

age att cgt etc gaa gga aat tgc ttc ate eac aat tee ate tat cat 384 
Ser He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Tyr His 
115 120 125 
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ggc gta aac ttt ccc get gat gga ccc gta atg aag aag cag aca att 432 
Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 
ggc tgg gat aag tec tte gaa aaa atg agt gtg get aaa gag gtg eta 480 
Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu Val Leu 

aga ggt gat gtg aet eat ttt ctt ctg etc gaa gga ggt ggt tac cag 528 
Arg Gly Asp Val Thr His Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

aga tge egg ttt cae tec act tac aaa acg gag aag eca gtc gca atg 576 
Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

ccc ccg agt cat gtc gta gaa eat caa att gtg agg ace gac ett ggc 624 
Pro Pro Ser His Val Val Glu His Gin lie Val Arg Thr Asp Leu Gly 

195 200 205 

caa aet gca aaa ggc tte aag gtc aag ctg gaa gaa cat get gag get 672 
Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

cat gtt aac cet ttg aag gtt aaa taa ggg 
His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 9 
<211> 232 
<212> PRT 

<213> Montipora sp. 
<400> 9 

Met Ala Leu Ser Lys His Gly Leu Thr Lys Asn Met Thr Thr Lys Tyr 
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15 10 15 

Arg Met Glu Gly Cys Val Asp Gly His Lys Phe Val He Thr Gly Asp 

20 25 30 

Gly He Gly Asp Pro Phe Glu Gly Lys Gin Thr Ser He Asp Leu Cys 

35 40 45 

Val Val Glu Gly Gly Pro Leu Pro Phe Ser Glu Asp He Leu Ser Ala 

50 55 60 

Val Phe Asp Tyr Gly Asn Arg Val Phe Thr Lys Tyr Pro Gin Asp Leu 
65 70 75 80 

Val Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly Tyr Thr Trp Gin Arg 

. 85 90 95 

Ser Phe Leu Phe Glu Asp Gly Ala Val Cys Thr Ala Ser Ala Asp He 

100 105 110 

Arg Val Ser Val Glu Glu Asn Cys Phe Tyr His Glu Ser Lys Phe His 

115 120 125 

Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Met Thr Thr 

130 135 140 

Asn Trp Glu Pro Ser Cys Glu Lys He Thr Pro He Leu Asn Glu Gly 
145 150 155 160 

He Leu Lys Gly Asp Val Thr Met Phe Leu Leu Leu Lys Asp Gly Gly 

165 170 175 

Arg Tyr Arg Cys Gin Phe Asp Thr Val Tyr Lys Ala Lys Ala Asp Ala 

180 185 190 

Lys Lys Met Pro Glu Trp His Phe He Gin His Lys Leu Thr Arg Glu 

195 200 205 

Asp Arg Ser Asp Ala Lys His Gin Lys Trp Arg Leu Val Glu Asn Ala 
210 215 220 
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He Ala Tyr Arg Ser Thr Leu Pro 
225 230 
<210> 10 
<211> 699 
<212> DNA 

<213> Montipora sp. 
<400> 10 

atg get ctt tea aag cae ggt eta aca aag aac atg acg acg aaa tac 48 
Met Ala Leu Ser Lys His Gly Leu Thr Lys Asn Met Thr Thr Lys Tyr 

1 5 10 15 

ego atg gaa ggg tgt gtc gat ggg cat aaa ttt gta ate acg ggc gac 96 
Arg Met Glu Gly Cys Val Asp Gly His Lys Phe Val He Thr Gly Asp 

20 25 30 

ggc att gga gat cct ttc gaa ggg aaa cag act agt att gat ctg tgt 144 
Gly He Gly Asp Pro Phe Glu Gly Lys Gin Thr Ser He Asp Leu Cys 

. 35 40 45 

gtg gtt gaa ggg gga cca ctg cca ttc tec gaa gat ata ttg tct get 192 
Val Val Glu Gly Gly Pro Leu Pro Phe Ser Glu Asp He Leu Ser Ala 

50 55 60 

gtg ttt gac tac gga aac agg gtc ttt act aaa tat cct caa gac ctt 240 
Val Phe Asp Tyr Gly Asn Arg Val Phe Thr Lys Tyr Pro Gin Asp Leu 
65 70 75 80 

gtt gae tat ttc aag aac tea tgt cct get gga tat aca tgg caa agg 288 
Val Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly Tyr Thr Trp Gin Arg 

85 90 95 

tct ttt etc ttt gaa gat ggt gca gtt tgc aca gee agt gea gat ata 336 
Ser Phe Leu Phe Glu Asp Gly Ala Val Cys Thr Ala Ser Ala Asp He 
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100 105 110 

aga gtg agt gtt gag gag aac tgc ttt tat cac gag tec aag ttt cat 384 
Arg Val Ser Val Glu Glu Asn Cys Phe Tyr His Glu Ser Lys Phe His 

115 120 125 

gga gtg aac ttt cct get gat gga cct gtg atg aaa aag atg aca act 432 
Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Met Thr Thr 

130 135 140 

aat tgg gaa oca tec tgc gag aaa ate aca eca ata ctt aat gag ggg 480 
Asn Trp Glu Pro Ser Cys Glu Lys He Thr Pro He Leu Asn Glu Gly 
145 150 155 160 

ata ttg aaa gga gat gtc acc atg ttc etc ctt ctg aag gat ggt ggg 528 
He Leu Lys Gly Asp Val Thr Met Phe Leu Leu Leu Lys Asp Gly Gly 

165 170 175 

cgt tac egg tgc cag ttc gae aca gtt tac aaa gca aag get gac gca 576 
Arg Tyr Arg Cys Gin Phe Asp Thr Val Tyr Lys Ala Lys Ala Asp Ala 

180 185 190 

aaa aag atg ecg gaa tgg cac ttc ate caa cat aag etc acc egg gaa 624 
Lys Lys Met Pro Glu Trp His Phe He Gin His Lys Leu Thr Arg Glu 

195 200 205 

gac cgc age gat get aag cac cag aaa tgg cga ctg gta gaa aat get 672 
Asp Arg Ser Asp Ala Lys His Gin Lys Trp Arg Leu Val Glu Asn Ala 

210 215 220 

att gca tac cga tec aca tta ccc tga 699 
He Ala Tyr Arg Ser Thr Leu Pro 
225 230 
<210> 11 
<211> 232 
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<212> PRT 

<213> Actinia equina 
<400> 11 

Met Ser Ser Leu Val Lys Lys Asp Met Cys He Lys Met Thr Met Glu 

15 10 15 

Gly Thr Val Asn Gly His His Phe Lys Cys Val Gly Glu Gly Glu Gly 

20 25 30 

Lys Pro Phe Glu Gly Thr Gin Glu Glu Lys He Arg He Thr Glu Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Ala Pro Cys Cys Met Tyr 

50 55 60 

Gly Ser Lys Thr Phe He Lys His Val Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Asp Ser Leu Pro Glu Gly Tyr Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

Glu Asp Gly Gly Tyr Leu Thr He His Gin Asp Thr Ser He Gin Gly 

100 105 110 

Asp Ser Phe He Phe Lys Val Lys Val He Gly Ala Asn Phe Pro Ala 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

Glu Met Leu Tyr Pro Arg Asp Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

Ala Leu Lys Cys Thr Asp Gly Asn His Leu Thr Ser His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Arg Lys Pro Ala Asn Ala Val Asn Met Pro Lys Phe 
180 185 190 
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His Phe Gly Asp His Arg He Glu He 

195 200 
Lys Phe Tyr Glu Gin Tyr Glu Ser Ala 

210 215 
Ala Pro Ser Lys Leu Gly His His 
225 230 
<210> 12 
<211> 699 
<212> DNA 

<213> Actinia equina 
<400> 12 

atg tct tea ttg gtt aag aag gat 
Met Ser Ser Leu Val Lys Lys Asp 

1 5 
ggg aca gta aat ggt cac cac ttc 
Gly Thr Val Asn Gly His His Phe 
20 

aag cca ttt gaa ggt acc cag gag 
Lys Pro Phe Glu Gly Thr Gin Glu 
35 40 
ggt ccc tta cca ttt gcg tac gat 
Gly Pro Leu Pro Phe Ala Tyr Asp 

50 55 
gga age aaa acc ttc ate aag cat 
Gly Ser Lys Thr Phe He Lys His 

65 70 
aag gat tct tta cct gaa gga tac 
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Leu Lys Glu Ala Glu Pro Gly 
205 

Val Ala Arg Tyr Cys Glu Ala 
220 



atg tgc ate aag atg 
Met Cys He Lys Met 
10 

aag tgt gta gga gaa 
Lys Cys Val Gly Glu 
25 

gaa aag ata aga ate 
Glu Lys He Arg He 
45 

att ttg gca cct tgt 
He Leu Ala Pro Cys 
60 

gtc tea ggg att cca 
Val Ser Gly He Pro 
75 

act tgg gaa aga acc 



acc atg gaa 48 
Thr Met Glu 
15 

gga gaa ggc 96 
Gly Glu Gly 
30 

act gaa gga 144 
Thr Glu Gly 

tgc atg tat 192 
Cys Met Tyr 

gat tac ttc 240 
Asp Tyr Phe 
80 

caa ate tac 288 
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Lys Asp Ser Leu Pro Glu Gly Tyr Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

gag gat gga ggc tat ctt acc att cac cag gac aca age ata cag gga 336 
Glu Asp Gly Gly Tyr Leu Thr He His Gin Asp Thr Ser He Gin Gly 

100 105 110 

gat age ttt att ttc aag gtt aaa gtc ate ggt gcc aac ttc cct gcc 384 
Asp Ser Phe He Phe Lys Val Lys Val He Gly Ala Asn Phe Pro Ala 

115 120 . ' 125 

aat ggt ccc gtg atg cag aag aaa aca gcc gga tgg gaa cca tgc gta 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

gag atg ctt tat cea cgt gac gga gtc ctg tgt ggg cag tec ttg atg 480 
Glu Met Leu Tyr Pro Arg Asp Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

gcc ctg aaa tgc act gat ggt aac cat ttg acg age cat ctg cga act 528 
Ala Leu Lys Cys Thr Asp Gly Asn His Leu Thr Ser His Leu Arg Thr 

165 170 175 • 

act tac agg tec aga aag cca gcc aat gcg gtt aat atg cca aaa ttt 576 
Thr Tyr Arg Ser Arg Lys Pro Ala Asn Ala Val Asn Met Pro Lys Phe 

180 185 190 

cat ttt gga gac cat egc att gag ata eta aag gaa gca gaa cca ggc 624 
His Phe Gly Asp His Arg He Glu He Leu Lys Glu Ala Glu Pro Gly 

195 200 . 205 

aag ttt tat gaa cag tac gaa tea gca gtg gcc agg tac tgt gaa get 672 
Lys Phe Tyr Glu Gin Tyr Glu Ser Ala Val Ala Arg Tyr Cys Glu Ala 

210 215 .. 220 

gca cca tea aag ctt gga cat cac taa 699 
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Ala Pro Ser Lys Leu Gly His His 
225 230 
<210> 13 
<211> 224 
<212> PRT 

<213> Lobophytim crassum 
<400> 13 

Met Ser Val He Lys Gin Glu Met Lys He Lys Leu His Met Glu Gly 

1 5 10 15 

Asn Val Asn Gly His Ala Phe Val He Glu Gly Asp Gly Lys Gly Lys 

20 25 30 

Pro Tyr Asp Gly Thr Gin Thr Leu Asn Leu Thr Val Lys Glu Gly Ala 

35 40 45 

Pro Leu Pro Phe Ser Tyr Asp He Leu Thr Asn Ala Phe Gin Tyr Gly 

50 55 60 

Asn Arg Ala Phe Thr Lys Tyr Pro Ala Asp He Pro Asp Tyr Phe Lys 
65 70 75 80 

Gin Thr Phe Pro Glu Gly Tyr Ser Trp Glu Arg Thr Met Ser Tyr Glu 

85 90 95 

Asp Asn Ala He Cys Asn Val Arg Ser Glu He Ser Met Glu Gly Asp 

100 105 110 

Cys Phe He Tyr Lys He Arg Phe Asp Gly Lys Asn Phe Pro Pro Asn 

115 120 125 

Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr Glu 

130 135 140 

Met Met Tyr Val Arg Asp Gly Phe Leu Met Gly Asp Val Asn Met Ala 
145 150 155 160 
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Leu Leu Leu Glu Gly Gly Gly His His Arg Cys Asp Phe Lys Thr Ser 

165 170 175 

Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His Tyr Val Asp 

180 185 190 

His Arg He Glu He Leu Ser His Asp Arg Asp Tyr Ser Lys Val Lys 

195 200 205 

Leu Tyr Glu Asn Ala Val Ala Arg Tyr Ser Leu Leu Pro Ser Gin Ala 

210 215 220 

<210> 14 
<211> 675 
<212> DNA 

<213> Lobophytum crassum 
<400> 14 

atg agt gtg att aaa caa gaa atg aag ate aag ctg cat atg gaa gga 48 
Met Ser Val He Lys Gin Glu Met Lys He Lys Leu His Met Glu Gly 

1 5 10 15 

aat gta aac ggt cat gca ttt gtg att gaa gga gat gga aaa gga aag 96 
Asn Val Asn Gly His Ala Phe Val He Glu Gly Asp Gly Lys Gly Lys 

20 25 30 

cct tac gat ggg aca cag act tta aac ctg aca gtg aaa gaa ggc gca 144 
Pro Tyr Asp Gly Thr Gin Thr Leu Asn Leu Thr Val Lys Glu Gly Ala 

35 40 45 

cct etc cct ttt tct tac gac ate ttg aca aat gcg ttc cag tac gga 192 
Pro Leu Pro Phe Ser Tyr Asp He Leu Thr Asn Ala Phe Gin Tyr Gly 

50 55 60 

aat aga gca ttc act aaa tat cca gee gat ata cca gac tat ttc aag 240 
Asn Arg Ala Phe Thr Lys Tyr Pro Ala Asp He Pro Asp Tyr Phe Lys 
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65 70 75 80 

cag acg ttt ccc gag ggg tat tea tgg gaa aga acc atg agt tat gaa 288 
Gin Thr Phe Pro Glu Gly Tyr Ser Trp Glu Arg Thr Met Ser Tyr Glu 

85 90 95 

gac aac gcc att tgc aac gtg aga age gag ate age atg gaa ggc gae 336 
Asp Asn Ala He Cys Asn Val Arg Ser Glu He Ser Met Glu Gly Asp 

100 105 110 

tgc ttt ate tat aaa att egg ttt gat ggc aag aac ttt ccc ccc aat 384 
Cys Phe He Tyr Lys He Arg Phe Asp Gly Lys Asn Phe Pro Pro Asn 

115 120 125 

ggt cea gtt atg eag aag aaa act ttg aag tgg gaa eea tec act gag 432 
Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr Glu 

130 135 140 

atg atg tae gtg egt gat ggg ttt etg atg ggt gat gtt aae atg get 480 
Met Met Tyr Val Arg Asp Gly Phe Leu Met Gly Asp Val Asn Met Ala 
145 150 155 160 

ctg ttg ett gaa gga ggt ggc cat cae cga tgt gac ttc aaa act tec 528 
Leu Leu Leu Glu Gly Gly Gly His His Arg Cys Asp Phe Lys Thr Ser 

165 170 175 

tac aaa gcg aaa aag gtt gtg cag ttg cea gat tat eac tat gtg gac 576 
Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His Tyr Val Asp 

180 185 190 

cat egt ate gag ate ttg age eat gae agg gat tac age aaa gte aag 624 
His Arg He Glu He Leu Ser His Asp Arg Asp Tyr Ser Lys Val Lys 

195 200 205 

etg tat gag aat gcg gtt get cge tat tet ttg etg cea agt eag gee 672 
Leu Tyr Glu Asn Ala Val Ala Arg Tyr Ser Leu Leu Pro Ser Gin Ala 
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210 215 220 

tag 675 
<210> 15 

<211> 21 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 15 

gaaggrtgyg tcaayggrca y 21 
<210> 16 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 16 

acvggdccat ydgvaagaaa rtt 23 
<210> 17 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 17 

ggccacgcgt cgactagtac gggiigggii gggiig 36 
<210> 18 
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<211> 25 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 18 

ccatcttcaa agagaaaaga ccttt 25 
<210> 19 
<211> 20 
<212> DNA 

.<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 19 

ggccacgcgt cgactagtac 20 
<210> 20 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 20 

catgagttct tgaaatagtc aac 23 
<210> 21 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 21 

atggctcttt caaagcgagg tg 22 
<210> 22 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 22 

-gggggatccg accatggctc tttcaaagcg aggtg 35 
<210> 23 
<211> 26 
<212> DNA . 

<213> Artificial Sequence 
<220> 

<223> Description. of Artificial Sequence: Synthetic DNA 
<400> 23 

tagaaatgac ctttcatatg acattc 26 
<210> 24 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 24 
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tctgtttcca tattgaaagg ctg 23 
<210> 25 
<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 25 

atggtgtctt attcaaagca aggcatcgca ca 32 
<210> 26 
<211> 44 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 26 

cgggatccga ccatggtgtc ttattcaaag caaggcatcg caca 44 
<210> 27 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 27 

tagaaatgac ctttcatatg acattc 26 
<210> 28 
<211> 23 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 28 

tctgtttcca tattgaaagg ctg 23 
<210> 29 

<2H> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 29 

atggtgtctt attcaaagca aggcatcgca ca 32 
<210> 30 

<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 30 

cgggatccga ccatggtgtc ttattcaaag caaggcatcg caca 44 
<210> 31 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: 
<400> 31 

atggctcttt caaagcacgg to 
<210> 32 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 32 

gggggatccg accatggctc tttcaaagca cggtc 
<210> 33 

<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 33 

ggiwsbgtia ayggvcayda ntt 
<210> 34 

<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 34 

gtcitcttyt gcaciacigg iccatydgva ggaaa 
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Synthetic DNA 
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Synthetic DNA 
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35 
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Synthetic DNA 
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Synthetic DNA 
35 
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<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 35 

ccttgaaaat aaagctatct 20 
<210> 36 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 36 

ccctgtatgc ttgtgtcctg 20 
<210> 37 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 37 

cccggatccg accatggtgt cttcattggt taagaa 36 
<210> 38 
<211> 21 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 38 

grraggiwsb gthaayggvc a 21 
<210> 39 
<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 39 

aactggaaga attcgcggcc gcaggaa 27 
<210> 40 
<211> 35 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 40 

gtcitcttyt gcaciacigg iccatydgva ggaaa 35 
<210> 41 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 41 

ttgtcaagat atcgaaagcg aacggcagag 30 
<210> 42 

<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 42 

ggccacgcgt cgactagtac 20 
<210> 43 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 43 

cttctcacgt tgcaaatggc 20 
<210> 44 
<211> 44 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 44 

cccggatccg atgagtgtga ttacawcaga aatgaagatg gage 44 
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